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HIGH EFFICIENCY MULTIPLE 


WIRE DRAWING MACHINES 


FOR ALL METAL WIRES 


Z 








Made in a large range of models to draw from heavy rod to the finest sizes either in coil or on reel. 
FOR FURTHER INFORMATION APPLY TO SOLE CONCESSIONAIRES 


KRATOS WORKS 


105-107 FULTON STREET - - NEW YORK CITY 


UNITED KINGDOM.- Head Office 
THE JOHNSON METAL CoO., Ltd. 


58a Fountain Street - - . - Manchester, England 
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There are Two 


AUTOMATIC WIRE STRAIGHTENING AND CUTTING MACHINES 


In the Plant where this Picture was Taken 








” One handles wire up to 7/32" diameter, ~] 
and the other up to 13/32" diameter. The 
small one is 15 years old, but turns out 
q 9000 pieces every day of 3/16" wire cut } 
) to 36" lengths, each an exact duplicate (| 
of the preceding length. | 
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THE F. B. SHUSTER COMPANY 


Straightener Specialists Since 1866 
NEW HAVEN, CONN. 
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| EXPERT( =. )SERVICE 


pee 


Chain Forming Machines for electric 
welding and ether purposes. 


Cold Working Rivet Presses and 


Combined Cold Working Rivet 
and Bolt Presses. 


Electric Chain Welding Machines. 
Gem Clip Machines. 
Pin and Needle Machines 
Peint Grinding Machines. 
Wire Drawing Machines 
Wire Nail Machines. 
Wire Spocling Machines. 
Wire Staple Machines. 
Wire Weaving Looms. 


Pamphlets, Estimates f. 0. b. your plant. Expert 
Engineering advice and service are 
cheerfully rendered. 


M. A. IRMISCHER 


48 East 41st Street, New York City 
SOLE AGENT IN THE U.S. A. AND CANADA FOR 
Malmedie & Co., A. G. Dusseldorf Franz Irmischer, Saalfeld 
F. W. Buendgens, Aachen Lorbeer & Schwenk, Saalfeld 
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WATERBURY -FARREL 


New Development 


VERTICAL BULL BLOCK 


Featuring the use of 
ALTERNATING CURRENT MOTOR 


Variable Speed Direct Current Motor may also be used 














COIL CLUTCH BLOCK 











STARTS WITH- 
OUT SHOCK 


BALANCED 
DIE-HOLDER 


ONE-HAND . 
WEDGE GRIP 


WORM GEAR 
DRIVE 








' AUTOMATIC 
BRAKE 


THREE % 
SAFETY TRIPS 


SMALL FLOOR SPACE FOOT-TREADLE CONTROL 


THE WATERBURY FARREL FOUNDRY & MACHINE CO. 


Main Office and Works: WATERBURY, CONNECTICUT 
Western Sales Office: 1016 WILLIAMSON BLDG., CLEVELAND, OHIO 


Foreign Agencies : 
GEORGE H. ALEXANDER, BIRMINGHAM, ENGLAND ETABL. B. GATTEGNO, PARIS, FRANCE 

































July, 1927 


JHE directory of the 
wire industry to be 
published by us in the 
fall will mark a great 
step forward in 
establishing more efficient and 
economical traffic within the in- 
dustry. This directory will list 
every manufacturer of wire and 
wire rod and wire products. 
These will be classified accord- 
ing to the type of metal or na- 
ture of the fabricated product. 
All ferrous and non-ferrous wire 
and rod manufacturers will be 
represented. Among manufac- 
turers of wire products will be 
listed all makers of wire rope, 
cable, insulated wire, springs 
and the thousands of domestic 
and industrial articles made 
largely or entirely of wire. 

In addition the directory will 
list all manufacturers of ma- 
chinery for drawing, straighten- 
ing, coiling and other working 
of wire. Heat treating equip- 
ment will be completely repre- 
sented. 

The handling and conveying 
of wire is receiving close atten- 
tion from industrial engineers 
and manufacturers of cranes 
and conveyors will also be classi- 
fied in the directory. 

For the information of plant 
managers the directory will in- 
dex all sources of accessory ma- 
terials such as pickling acids, 
soaps, oils, coatings, annealing 
salts, etc. 

An exhaustive list of makers 
of wire drawing dies of every 
description will be included. 

All these as well as a large 
number of other items will be 
arranged in one classified sys- 
tem with every item cross index- 
ed under all possible heads. 

* * * 
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An important feature of the 
Directory will be a complete in- 
dex of all material appearing in 
Wire & Wire Products maga- 
zine to the date of publication 
of the Directory. This index 
will list not merely titles and 
authors of articles but a thor- 
ough analysis of all smaller sub- 
jects treated in the text. Such 
an index should be a valuable 
reference. to all drawers and 
fabricators of wire and_ will 
serve as a guide to all literature 
on wire. The Publishers. 
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Rotary Wire Straightening 
And Cutting Machines 


FULL AUTOMATIC 


Equipped with flying shear 
allowing uninterrupted feed 
of wire through the machine. 





Guaranteed not to mark 
or swell wire in spots. 


Write for Bulletin 
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The Manufacture of Swedish 


HAT are the main fea- 

tures of Swedish Wire 

Rods, and what are the reasons 

why they are sent ‘all the dis- 

tance from far away Sweden for 
cold drawing in U.S. A.? 

The Editor of this magazine 
has asked me to give an answer 
to these questions. I shall be 
happy to do my best, though I 
shall have to go into some 
details. 


Charcoal Pig Iron 


The entire manufacture of 
Swedish high quality steel is 
based on charcoal pig iron. This 
should be borne in mind, when 
a comparison is made between 
Swedish Wire Rods and rods of 
other manufacture. The char- 
coal pig iron, as it is made in 
Sweden, is of rare purity and 
uniformity. In our small blast 
furnaces, which seldom have an 
annual output exceeding 8,000 
tons, you will find that an anal- 
ysis with regard to phosphorus, 
sulphur, manganese and silicon 
can be kept practically constant 
month after month and year 
after year. The total absence 
of sulphur in Swedish charcoal 
and the negligible amounts of 


Wire Rods 


By N. Danielsen 


General Sup’t, Hellefors Steel Works, 
Hellefors, Sweden. 


sulphur and_ phosphorus in 
Swedish iron ores make the pig 
iron suitable for refining by the 
acid process. A steel maker has 
thus the great advantage of a 
raw material of constant com- 
position. The low figures for 
phosphorus and sulphur do not 
call for refining by a basic pro- 
cess, whereby oxides easily are 
introduced into the steel. 


Small Units of Production 


Whether the pig iron is con- 
verted into steel by the electric 
or by the Siemens Martin acid 
process it will be noted that only 
small units are used. The aver- 
age furnace capacity is not 
above 15 tons. To an American 
steel maker this might appear 
ridiculously small. Though 
steelmaking in Sweden has been 
carried on for hundreds of years 
and you often find that art and 
skilfulness have been kept on 
the same level for generations 
from father to son, Swedish 
steel makers are anything but 
conservative. In fact, a visitor 
to a Swedish steel works will 
be surprised at the up to date 
equipment with regard to ma- 


chinery and the modern research 
methods used by the mills. If 
the steel industry of Sweden to- 
day, when there is general trend 
throughout the world for amal- 
gamation and expansion, still be- 
lieves in moderate sized units, 
this must be based on strong 
reasons. Quality calls for care, 
constant inspection and a close 
cooperation between steel pro- 
ducer and steel consumer. Qual- 
ity stee] is ordered in a great 
variety of analyses, very often 
in small quantities and almost 
always to narrow physical and 
analytical limits. On these 
points of view, generally adopt- 
ed in Sweden, the steel indus- 
try has been organized and 
brought to a high level. 

Wire rods are formed out of 
the ingot by rolling to billets, 
which are then reheated and 
turned out to wire rods. The 
rolling of billets is of minor in- 
terest, as it is made in the same 
manner practically everywhere. 
I shall not go into details of this 
stage of manufacture but pass 
on to the rolling of wire rods. 

The Swedish wire rod mill, 
which is specially constructed 
for rolling high carbon wire 








224 


rods, is rather different from a 
commercial mild steel wire rod 
mill. According to Swedish prac- 
tice the billets pass a cogging 
mill, generally three high, 
where the billets are brought 
down with very slight pres- 
sures from say 4” to a _ rod 
of a thumb’s thickness. The 
hot rod, which is now of con- 
siderable length, passes on to 
a mill operated at high speed 
and often consisting of 6 to 
10 stands. By every pass 
the rod is slightly reduced and 
shifted from one pass to another 
to some extent by skilled work- 
men, who have to constantly 
watch the temperature of the 
rod. The result is a rod finish- 
ed at a proper temperature to 
assure fine grained structure not 
only in one part of the coil but 
through the entire length. A 
remarkably close tolerance of 
size can also be obtained by this 
method. 


Uniformity and Weight of Coils 


There is a general call today 
among wire drawers for in- 
creased weights of coils. This 
is quite natural, as operating 
costs are considerably reduced 
when handling heavy coils com- 
pared to the lighter. How- 
ever, the attention should be 
drawn to the fact that such 
heavy coils from necessity cause 
a reduced uniformity of micro- 
structure of the steel. A 
broader tolerance of size must 
also be given the rod mill. This 
is due to the fact that the differ- 
ence in finishing temperature 
between the first and the last 
end of the wire rod increases 
with increased weight of coils. 
In such cases, where the wire 
drawer starts drawing high car- 
bon steel rods without anneal- 
ing or normalizing and when it 
is a question of best quality, it 
does not seem advisable to order 
Swedish wire rods in weights 
of coils much exceeding 125 lbs. 
If a normalizing treatment is 
given the rods before starting 
drawing, coils of 175 to 200 lbs. 
should give good results. 

Figures below represent best 
Swedish practice on unalloyed 
wire rods rolled to No. 5 B. W. 
G. in coils of around 100 lbs.: 








% Ultimate strength 
Carbon lbs. per sq. inch 

0.15 57,000 

0.20 62,009 

0.30 72,000 

0.40 84,000 

0.50 94,000 

0.60 105,000 

0.70 116,000 

0.80 125,000 

0.90 132,000 

1.00 135,000 

1.10 136,000 

1.20 135,000 











WIRE 
Elongation Reduction of 
on 2 inches area % 

36 75 
34 71 
30 65 
26 58 
23 52 
20 45 
17 39 
15 34 
12 29 
10 24 

9 19 

8 15 











Though straight carbon steels 
still form the bulk of Swedish 
rods, all kinds of alloyed rods 
are nowadays brought into this 
country from Sweden. These 
rods have found a market pref- 
erably on account of their uni- 
formity of analysis and absence 
of surface defects such as blis- 
ters, seams and decarbonization. 


It is quite natural that a mer- 
chandise, which is made to such 
high standard and to rigid de- 
mands, must be treated as a 
specialty and cannot be sold on 
the same price level as ordinary 
grades of wire rods. The na- 
tural resources of Sweden, its 
abundance of waterpower, 
charcoal and good ores, its high 
technical standard and its skilled 
labour form the base, on which 
Sweden, in spite of long dis- 
tance and in many cases high 
import tariffs can send its wire 
rods all over the world. It is 
especially a great satisfaction to 
the old country to be able to con- 
tribute to the success of Amer- 
ican wire products by supplying 
its most selected steel in con- 
sciousness of the fact that quite 
a number of the best wire draw- 
ers of this country originate in 
Sweden. 


Some Applications 


For what purposes are Swed- 
ish wire rods used? To begin 
with mild steel, there is quite 
a tonnage going for articles 
where a low electric resistance 
is of vital importance. It might 
not be generally known that 
Swedish Charcoal Iron can be 
supplied at a resistance less 
than 4675 mile ohm. The coerc- 
ive force of such iron is around 
0.7 in a field of 150 c: g. s. Wire 


of this kind is used for electrical 
instruments, fuse wire and in 
some cases, where resistance to 
corrosion is important, for tele- 
graph wire. Mild steel wire, 
low in carbon and manganese, is 
chosen for very flexible wire 
ropes which are wound around 
discs of small diameter compar- 
ed to the diameter of the rope. It 
is here the question of fatigue- 
stresses emanating from re- 
peatedly bending the rope. The 
life of thousands of American 
citizens depend on the reliability 
of elevator ropes of Swedish 
origin. 

An important article for the 
textile industry is Card Cloth- 
ing. Without absolute’ uni- 
formity in the wire rods it is 
impossible to obtain a wire 
possessing the stiffness and the 
elasticity that is so essential in 
this product. 


Towards Improvement in 
Rope Making 

The bulk of the world’s out- 
put of steel wire nowadays is 
said to go for rope manufacture. 
In spite of scientific methods 
and a broader technical know- 
ledge, which have contributed 
to raise the quality of steel 
ropes, there is a trend for 
a still better rope. Swedish 
steel with its high ultimate 
strength combined with remark- 
able toughness and resistance 
against fatigue is very often 
chosen for making ropes for the 
industry, for aeroplanes and for 
naval cables. Though a great 
variety of rustless steels are 
known today, Swedish steel is 
often preferred by rope manu- 
facturers for the reason that it 


(Continued and page 246) 
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Winning Preferred Space 
for a Commonplace Product 


OR many years the Chain 
Products Company, of 
Cleveland, Ohio, recognized the 
fact that there were a number 
of obstacles to prevent them 
from merchandising their prod- 
uct aggressively. In the first 
place, the average consumer was 
not chain conscious; when he 
wants something to attach to a 
movable or stationary object, 
he usually thinks of a rope or 
cord. Compared with rope or 
cord, chain is of comparatively 
recent origin. 

Another reason why chain 
had never become more than a 
prosaic article of commerce was 
that most hardware dealers us- 
ually had their chain stock down 
in the basement, or under a 
counter, so that a direct request 
for a chain was about the only 
way they ever had it brought to 
their attention, or even so much 
as let their customers see it. 

It was for the purpose of 
bringing chain out into the full 
view of the public that the com- 
pany recently determined to de- 
sign a rack to accommodate 
three of the most popular sizes 
of chain patterns and to supply 
these racks to dealers through 
the hardware jobbing trade. The 
rack itself is an ingenious con- 
trivance which can be hung 
against the wall or against a 
post, and, by the use of a simple 
attachment, it can also be used 
as a counter rack. 

Before deciding definitely to 
make such a radical departure 
from the established methods of 
selling chain, however, officials 
of the company took into con- 
sideration the fact that display 
stands, merchandising features 
and other devices of a similar 
character were becoming in- 
creasingly common. It was a 
matter of debate, they realized, 
whether or not these advertis- 
ing innovations were not a bit 
overdone. 


A Peg For Advertising 

“Particularly is this true of 
the prominence given many 
items of merchandise which 
really are not necessary,” de- 
clares Charles M. Luthy, sales 
manager of this company, “ar- 
ticles which fall in the category 
of non-essentials. If dealers 
generally would accept and place 
on exhibition all of these con- 
trivances, their establishments 
would have the appearance of 
an Oriental bazzaar. 

“Following the introduction 
of this rack, a sample of it was 
mailed free to the buyers of 
various hardware jobbing con- 
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erns. Our advertising plan for 
the year was built around the 
rack, and both trade paper copy 
and direct-mail efforts are prop- 
erly synchronized. In the car- 
ton with the rack mailed to 
jobbers are included sufficient 
reprints of our cover page ad- 
vertising in one of the promi- 
nent hardware publications to 
equip each of their salesmen 
with a copy. This ties up per- 
fectly with the direct-mail and 
other paper advertising, as 
mentioned. 

“Jobbers everywhere are ex- 
pressing a keen interest in this 
new merchandising feature. In 
checking the results of their ex- 
perience, we found that the most 
effective way they have adopt- 
ed to cash in on our efforts is to 
mount a reel of chain on the rack 
and exhibit it at their sales- 
men’s meetings.” 


Reprinted from Sales Management. 


Wire Mesh Protecting Bricklayers 


Proves more effective than Canvas. 











N the erection of high build- 
ings the old rule that pre- 
vailed was, “A LIFE FOR 
EVERY STORY ERECTED,” 
on a steel frame building. This 
rule was eliminated in the con- 
struction of the twenty-six story 
Pacific Telephone & Telegraph 
Company building in San Fran- 
cisco, as there were not only “no 
fatalities” but there was not a 
serious injury to any of the 
workmen, a_ record which is 
thought never to have been 
equalled. — 

This remarkable record was 
due principally to the complete 
system of safeguards that were 
provided throughout the build- 


ing by the builders and con- 
tractors, Lindgren & Swiner- 
ton Company. Determined 
to do everything possible for 
the safety, security and welfare 
of their workers, the contrac- 
tors engaged a_ well-known 
safety engineer, Mr. J. J. Rose- 
dale to install every safety fea- 
ture possible, with the result 
that scores of safety features 
were installed throughout the 
building. 

As shown in several of the ac- 
companying photos, the scaf- 
folds used by the brick-layers 
and terra-cotta-layers were pro- 
tected ou the outer edge by 
means of heavy wire screen and 
a cable 14-inch in diameter and 
toe-boards which effectively pre- 
vented bricks from falling off 
the platform. The heavy wire 
screen permitted a maximum of 
light to enter and effectively 
prevented the workmen from 
falling. As is known canvas is 
usually used for this purpose, 
but canvas shuts out the light 
and is not near as strong and 
substantial as heavy’ wire 
screen. 
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WIRE 


The Relation of Steel Quality 
to the Drawing of Steel Wire 


PART II 


By E. A. Atkins, M. I. Mech. E. 





Fic. 13.-—Butt-weld formed of 6°60 and 0°05 per 
cent. carbon wires, drawn from 5 gauge to 
12 gauge after welding in the rod form 


Segregated Steel 


iG is not uncommon to find 
that certain portions of a 
cast of hard steel have segre- 
gations at the core of the rods 
which, unless the greatest pos- 
sible care in drawing is exer- 
cised, lead either to complete 
or incipient fractures. The 
photograph (natural size) of a 
longitudinal section of a piece 
of 14-in. diameter wire, Fig. 14, 
reveals four incipient cups, 
showing that the wire in draw- 
ing had regularly broken at the 
core, whilst the outside remained 
intact. 


This type of defect in steel is 
illustrated by the cementitic se- 
gregation shown in the micro- 
graph Fig. 15, and also by core 
fractures as shown in a piece 
of wire, Fig. 16. Where the core 
is of a pronouncedly hard type 
the centre portion of the wire 
in drawing will break into cups, 
which may be only about 1% in. 
apart, as shown in Fig. 17. Wire 
of this description is, of course, 
useless, and dangerous if put in- 
to service. 

It may be contended that this 
“cuppiness” can be somewhat 
obviated by taking very light 
drafts (or reversing the wire 


100. 


Warrington, England 


diameter wire, showing 
Natural size.) 


Piece of }-inch 
incipient cups. 


Fic 14. 


after each draft in drawing), 


but the steelmaker should re- 
member that it is impossible to 
examine every piece of rod and 
subject it to a special treat- 
ment to suit its particular pecul- 
iarities. Material should be of 
such a quality that it will give 
a good quality wire when sub- 
jected to the standard practice 
in wire-drawing. 

When steel billets are segre- 
gated, as shown in the sulphur 
prints, Figs. 18 and 19, the se- 
gregation will inevitably be 


found in the core of the result- 
ing wire, whatever gauge it may 
be drawn to, 


and though for 


i pee 
Fic. 15 —0'45 per cent. carbon wire with 
cementitic core. Etched with sodium picrate. 
50 


some purposes there is no very 
serious disadvantage in the use 
of the wire, such material is 
almost useless for heading or 
similar work. This is illustrated 
by a sulphur print of a section 
of headed bolt, Fig. 20, in which 
the stresses set up by the flow- 
ing of the steel when cold-head- 
ed may be so severe as to cause 
the material to separate at the 
neck under very light pressure, 
or the head itself may split 
across its centre at right angles 
to the axis of the bolt. Hard 
wire drawn from segregated 
steel, it can readily be under- 
stood, is not the best quality 
to use for ropes. 

A mild steel rod when segre- 
gated often shows a structure 
the outside area of which is 
quite diverse from the inside. 
This is illustrated in Fig. 21, in 
which the structure of the ma- 
terial near the surface of the 
rod is shown on the left, whilst 
that of the core is shown on the 
right side of the micrograph. 
In the latter part large sulphide 
inclusions and also the massive 
formation of pearlite may be 
seen. 

In the same manner a high- 
phosphorus material contain- 
ing ghost lines, as shown in 





Core fracture’ through cementitic 


segregation. «100. 


an a Gon | 
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longitudinal section in micro- 
graph Fig 22, and also in cross- 
section in Fig. 23, will cause all 
sorts of trouble by splitting or 
breaking when worked up into 
wire in the cold. As is well 
known, the banded lines are not 
easily removed by any ordinary 
method of heat treatment, but 
in this connection it may be of 
interest to examine the struc- 
ture of a specimen both before 
and after heat treatment. Fig. 
24 shows the banded structure 
in a rod, whilst Fig. 25 exhibits 
the structure after it has been 
subjected to a temperature of 
950°C. for 314 hours and cooled 
slowly for a period of five hours. 
It will be observed that though 
the banded structure has been 
broken up the grains are very 
large. In any case, it is well to 
remember that in the treatment 
of ordinary. material abnormal 
methods of manufacture cannot 
possidly be adopted to suit vary- 
ing kinds of steel. 
Surface Defects and Hollowness 
Laps or spills on wire may be 
caused through a bad surface on 
ingots, due either to splashes in 
casting or skin  blow-holes. 
Defects may be caused during 
the rolling of the billets into rods 
by overfilling the grooves, which 
sets up fins. Fine cracks on 
billet edges due to a bad compo- 
sition of steel or to overheating 
may cause roaks, which result 
in either broken wirt or damaged 
surface. Insufficient cropping 
to remove “pipe” will result in 
producing defective rods or 
hollow wire, which in cases is 
useless. 
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Fic. 21.---Left, structure at surfacé of rod: 
right, centre of rod with sulphide globules 
and massive pearlite. 


(Reduced to {;.) 
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Effect of Non-Metallic 
sions 

Slag inclusions in steel, be- 
sides causing trouble in drawing 
the wire to correct sizes, may 
also result in the necking down 
of the wire at the parts where 
the slag inclusions are segregat- 
ed as groups (Fig. 10). For- 
tunately, this is not a very com- 
mon phenomenon, but it may oc- 
casionally occur if very dirty 
steel. of the particular type 
shown is used. 


Inclu- 





Fic. 22.-—Ghost lines in wire ~ 100 


r print of billet. 








hic, 20---St hur print of section of 
} Vt 
I bel 
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The Cause of Wire “Running 
Out” or not Sizing Correctly 

Formerly continual disputes 
arose between the wire manu- 
facturer and the steelmaker as 
to why some classes of steel, 
whether acid or basic, could not 
be drawn correctly to size, the 
wire sometimes sizing so badly 
that one end of a 150-lb. piece 
might be 17 gauge and the other 
end 16 gauge or larger. This 
meant that the wire in passing 
through the conical hole of the 
wire-drawer’s plate gradually 
ground or pulled out the hole 
until it was one or more gauges 
larger in diameter by the time 
the complete piece had passed 
through, the resulting wire, of 
course, being tapered from end 
to end. Whilst the wire-drawer 
blamed the steel, the steelmaker 
attributed the trouble to some 
defect in the _ wire-drawer’s 
plate, machinery, or process in 
connection with the manufac- 
ture. 

However, many years ago, an 
examination of the surfaces of 
evenly drawn and_ defective 
wires furnished a clue to the 
trouble. It was found that the 











Fic.—23.—Section of wire showing the 


ends of high-phosphorus threads. * 100 


(Reduced to 44.) 
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one which drew even-ended had 
fine, unbroken drawing lines on 
the surface (Fig. 26), whereas 
the drawing lines on the surface 
of the wire which “ran out” 
were broken up, the appearance 
being somewhat similar to a 
ploughed field in which the fur- 
rows had been trampled down 
by a herd of cattle (Fig. 27). 
This led to a search for the 
cause of the breaking up of the 
drawing lines. Examination of 
the polished, unetched surfaces 
of the steels which drew badly 
indicated the presence of very 
minute specks of non-metalic 
material. When drawn into fine 
wire, it was found that the 
specks were still present in the 
steel in their original form, thus 
showing that they were intensely 
hard and could not be elongated. 
A polished longitudinal section 
of such a wire is shown in Fig. 
28. The tails at the sides of the 
specks indicate not only the di- 
rection of polishing but the hard- 
ness of the inclusions. After 
careful calculation it was found 
that this form of fine non-met- 
allic speck was present in the 
steel sometimes to the extent of 
140,000 to the square inch, or 
about 50 million to the cubic 
foot. 


Many subsequent examina- 
tions of billets, rods, and wire 
gave fairly accurate informa- 
tion as to the amount that the 
respective materials would “run 
out” in wire-drawing. Thus the 
mild steel shown in the micro- 
graph Fig. 29, which exhibited 
about 40,000 specks to the 
square inch, increased in dia- 
meter 10 mils during the last 
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Fic. 24.~—-Banded structure in wire. 


*100. (Reduced to ;y.) 


pass when being drawn to 14 
gauge, which made the wire 14 
gauge at one end and 13 gauge 
at the other. 
The Nature of the Hard 
Inclusions 


An investigation has been 





Fic. 25.— Banded structure in wire after 
annealing at 950° C. x100. (Re- 
duced to 5.) 





ing lines on wire 


carried out to discover the na- 
ture of the inclusions which 
cause the most trouble in draw- 
ing wire to the correct size. The 
first material dealt with was a 
hard steel with 0.65 per cent. 
carbon. The history of its 
manufacture was unknown, but 
it ran out of size very badly 
when drawn into wire. Exami- 


WIRE 


nation of a 5-gauge rod showed 
the specks to be of rather large 
size, as shown in the micrograph 
Fig. 30. 

Examination at a _ higher 
power showed that the inclu- 
sions were crystalline in form, 
being apparently transparent. 
Two of them are shown in Fig. 
31, whilst the micrograph Fig. 
32, at a still higher magnifica- 
tion, shows one crystal clearly 
and a second one partially re- 
moved from its position in the 
solid metal by polishing. This 
micrograph also shows an en- 
larged view of part of the polish- 
ing tails. 

A steel was chosen which was 
definitely “specky”’ in character, 
and by following a method some- 
what similar to that of Dicken- 
son' it was completely dissolved, 
and the residue collected, which 
when examined under the micro- 
scope was found to contain some 
transparent crystals in a conglo- 
merate mass. This was subse- 
quently treated with hydroflu- 
oric acid, which removed the 
silica but had no apparent action 
upon the crystals. The residue 
of crystals when placed on a 
micro-slide and examined under 
the microscope appeared as 
shown in Fig. 33. These were 
later dissolved, subsequent an- 





Fic. 28 —Longitudinal section of wire 


showing specks: X 100. 


1.—Jl. of Iron & Steel Inst., 1926, No. 1, p. 177 
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alysis showing them to be com- 
posed of alumina. 

The great hardness of the 
crystals was readily shown by 
lightly pressing a piece of glass 
upon them and moving it later- 
ally, the result being that the 
surface of the glass was scratch- 
ed. 
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1G. 29.—Specks in mild steel ~wire 


which caused itto’’ run out’ 10 mils 
in 14 gauge. 100. 


It can be appreciated that 
such hard crystals of alumina 
embedded in the steel have a 
great abrasive power in grind- 
ing the hole larger in the wire- 
drawer’s plate. It has, of 
course, long been known that 
when aluminium is added to 
steel it causes trouble in “run- 
ning out” in wire-drawing, but 
it is somewhat peculiar to find 
that the alumina takes the cry- 
stalline form as illustrated. 

It was thought that it would 
be of interest to add definite 
amounts of aluminium to par- 
ticular types of steel, to exam- 
ine these carefully and note the 
actual results in wire-drawing. 
First of all, a basic hard steel 
with 0.65 per cent. carbon and 
0.55 per cent. manganese was 
made, 3.7 oz. of aluminium to 
the ton being added as the steel 
was run into the ingot mould. 
This when examined in the bil- 
let form, after polishing only, 
exhibited specks as_ shown in 
Fig. 34. When drawn into wire 
it “ran out” 7 mils whilst being 
taken down to 17 gauge. 

An ingot of the same cast 
which had no aluminium added 
to the mould was shown to be 
practically clean when polished, 
only one speck appearing on a 


definite area. This when drawn 
down to 17-gauge wire was, for 
all practical purposes, level end- 
ed, “running out” less than half 
a mil in a 160-lb. piece. 

A cast of mild steel with 9.3 
oz. of aluminium to the ton add- 
ed to the ingot mould also show- 
ed specks, this “running out” 
no less than 10 mils (more than 
a gauge) when drawn down 
from 5-gauge rod to 16-gauge 
wire. 

Another mould of the same 
cast of mild steel had 19 oz. of 
aluminium to the ton added, the 
billets of this when examined 
showing an enormous number of 
specks, as appears in Fig. 35 
In attempting to draw this to 
wire it was found impossible to 
size at all, as the hole of the 
drawplate was almost immed- 
iately ground out. 

Samples of all the above steels 
were dissolved and examinations 
were made for the presence of 
the hard crystals, and in each 
of the “specky” materials these 
were discovered. 

Whether the alumina is whol- 
ly in the crystalline form, or 
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Fic. 31.-Two of the specks 
Fig. 30, illustrating their « rystalline 
character. 1000. (Keduced to 4.) 


shown m 


rine 


229 





~ 
- 
Fic. 30.—Section of 5 gauge red (0°65 per 
cent, carbon), showing large specks which 


cause ‘‘running out."’ X100. (Reduced 

to #.) 
partly amorphous, is difficult to 
say, and in any case it is only 
of academic interest. One thing 
is certain, namely, it is in the 
hard vitreous form, which of 
course is the cause of its great 
abrasive action. 

It was thought that crystals 
of alumina might be found in 
the residue of cisterns of hydro- 
chloric acid in which large quan- 
tities of “specky” rods had been 


(Continued on page 252) 





PIG. 32.--One complete crystalline speck 
and one broken one. 1500. (Reducéd 
to 4.) 
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slide. 100. (Keduced to +.) 


Separated crystals on a glass 


lic. 34.—Specks in steel due to the 
addition of aluminium. 100, (Re- 
duced to #,) 3 








WIRE 


Making of Wire Rods 


Improved methods and machinery in the Spar- 
rows Point plant of the Bethlehem Steel Co. 


By George A. Richardson 


HE Maryland Plant of Beth- 

lehem Steel Company at 
Sparrows Point, Maryland, has 
recently put into operation a 
Rod and Wire Mill of the latest, 
most modern type, This Plant, 
located about ten miles from 
saltimore, near the mouth of 
the Patapsco River, has its own 
deep water port, served by its 
own steamships, and _ includes 
its own coke ovens, blast fur- 


naces, open hearth furnaces, 
Bessemer converters, rolling 


mills, fabricating, tinning, gal- 
vanizing and finishing shops. It 
receives most of its ores by 
water from the Company’s own 
mines in Chile and Cuba. Its 
coal comes from the Company’s 
cwn mines, and limestone from 
its own quarries. 

Starting, therefore, with the 
raw materials, this plant is en- 
tirely self-contained, thus af- 
fording opportunity for close 
supervision of all operations and 
materials from start to finish. 
Hence no other Rod and Wire 
Mill in this country or abroad 
enjoys more direct or complete 
service. 

The Maryland plant enjoys an 
advantage in that it is the only 
large steel plant in the United 
States located at Tidewater. Its 
shipping docks are connected by 
a thirty-five foot channel with 
the Baltimore-Chesapeake Bay 
Channel so that it is able to ship 
its products direct by deep water 
vessels to both the Atlantic and 
Pacific seaboards, and also to 
foreign markets. 

The Maryland plant enjoys 
two additional advantages of 
location—it is at the rail as well 
as the water gateway of the 
growing industrial district of 
the South; and it has a large and 
increasing local market in Bal- 
timore and its environs, which 
is advantageously served by 


motor truck delivery. 

All those advantages of un- 
usually favorable transporta- 
tion facilities for assembling 
raw materials and for shipping 
finished products, coupled with 
those derived from the ability 
to continuously supervise, from 
raw materials to finished prod- 
ucts the grade and character of 
all material, place this Rod and 
Wire Plant in a position to most 
efficiently serve markets for 
wire products in all parts of the 
world. 

The quantity production of 
quality rods, wire and wire prod- 
ucts demands that the manu- 
facture proceed in_ orderly 
sequence, all operations follow- 
ing one another in a simple and 
direct line. Decreases in ex- 
cessive handling or travel of ma- 
terials, substitution of mechani- 
cal and manual handling, and 


up-to-date improvements in all 
mechanical equipment have a 


marked effect in improving the 
efficiency of production. 

Recognizing post-war require- 
ments for economical produc- 
tion, careful engineering on this 
new Wire and Rod mill has 
provided the best known mill 
layout and construction. Every 
conceivable condition and emer- 
gency has been anticipated and 
amply provided for. Manual 
labor has been reduced to a 
minimum. Safety features on 
machines and equipment protect 
the workmen. Electric power 
has supplanted steam and has 
largely eliminated man-power. 
As far as practicable, individual 
drives have been installed on 
machines and units. Spare 
motor and replacement parts are 
conveniently available in case of 
breakdown. 

No attempt will be made in 
this article to describe the pre- 
paration of the raw materials 
and billets used in the Rod and 








Open and muffle type bundle conveyors. 





Sparrows Point plant, Bethlehem Steel Co. 
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Wire Mill. The various units 
where these are handled and 
worked up have been described 
on other occasions, The gen- 
eral character of the equipment 
and layout of the Rod and Wire 
Mill will be touched on, with 
special mention of some features 
which represent new and ad- 
vanced practice. Hence the 
description of the plant will 
commence at the _ reheating 
furnace where the billets are 
heated for rolling into wire rod. 
Reheating Furnace 

This furnace follows the lines 
of general practice. It is of 
the continuous heating, side dis- 
charge type, recuperative, and 
with forced draft. Producer gas 
is used as fuel and the furnace 
has a billet heating capacity of 
twenty-five (25) tons of 134” 
square x 30 feet billets per hour. 
Billets are charged with an 
electrically operated Charger 
and Pusher Machine and dis- 
charged directly into the first 
pass of roll train by an electric 
discharging machine. In mills 
of earlier design, this discharg- 
ing was performed manually by 
means of aniron bar. Accidents 
were not infrequent, and opera- 
tions were often slowed down or 
interrupted. The newer method, 
employing a 134” square steel 
bar guided by channel guides, 
performs the operation more 
satisfactorily. 

Gas Producers 

Two 10 ft. inside diameter gas 
producers, each with a _ coal 
capacity of 2500 pounds per 
hour, furnish the gas for the 
reheating furnace and_ are 
housed in a separate building 
100 ft. long by 75 feet wide 
They are automatically charged 











from overhead storage hoppers, 
each having a capacity of 26 
tons of coal. These in turn are 
supplied by an electrically oper- 
ated skip-hoist, which receives 
coal from a railroad track hop- 
per, dumps it into an overhead 
chute, which discharges into 
reciprocating feeders. These 
feed the coal to electrically 
crushers 


operated single roll 








General view of rod storage showing hook 
conveyor at one side. 


where it is crushed to size and 
then discharged into the stor- 
age hoppers mentioned above. 

The gas produced is carried 
by a 3’-3” inside diameter feed- 
er from each producer to the 
main which measures 5’-3” in- 
side diameter and thence to the 
furnace. 

Wire Rod Mill 

The building which houses 
the Wire and Rod Mill has an 
Aiken type roof, structural steel 
frame and brick walls, with 
gypsum roof slabs, floors of con- 
crete and the sash and doors of 
steel. This building is 350 feet 
long by 75 feet wide and 30 
feet high, and is equipped with 
a 15 ton capacity crane, 71 feet 
stand, which travels the entire 
length of the building. Here is 
located the Morgan electrically 
cperated two-high continuous 


Hook Conveyor 


for wire rods. 
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Wire Rod Mill, which possesses 
several outstanding features of 
technical interest. 

This rod mill is different from 
most others in that it is entire- 
ly gear driven, In the past the 
roll train has usually been 
driven by means of belts in or- 
der to insure the absolutely 
smooth flow of power required. 
Gears had a tendency to “jump” 
the rolls, causing nicks and 
bumps on the finished rod. In 
the present mill, however, this 
difficulty has been satisfactorily 
overcome by the use of specially 
cut helical spiral gears driven by 
a 4000 H. P., 6600 Volt, slip- 
ring, induction type motor. This 
design eliminates the uncertain- 
ty of belt drive and the loss of 
power due to slippage by re- 
placement with positive power 
linkage that assures proper rela- 
tive speeds of each pair of rolls 
in the continuous trains. 


Another difference is the use 
of 17 stands in place of the 
usual sixteen (16). These con- 
sist of seven (7) roughing, nine 
(9) intermediate, and one (1) 
finishing stand. By the use of 
the additional roughing stand 
less work is required in each in- 
dividual pass, entailing less 
wear on rolls and bearings, in- 
creases ease in retaining the 
roll draft, and greater produc- 
tion per hour through longer 
periods of continuous operation 
and higher speed. 

The speed of the first rough- 
ing stand is 17.368 R. P. M. or 
44.45 ft. per minute. Sixty sec- 
onds after entering the first 
roughing rolls the finished rod 
emerges from the finishing 
stand, in which the rolls turn 
1195.2 R. P. M. delivering the 
rod at a speed of 3466 feet per 
minute, 

The rod mill has forced feed 
lubrication. 


Coiling Reels and Muffle 
Conveyors 

Four “Rod Delivery” or 
“Switch Pipes’ and the four 
coiling reels which they supply 
are under the control of the 
man on the platform shown in 
Fig. — and are electrically oper- 
ated. Each reel has its own 
separate conveyor. When the 
reel is full, guide pins drop 
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to move onto the conveyor with- 
out danger of snarling. 

The four conveyors shown in 
the background of illustration 
are designed to be of the muffle 
type and are inclined, the point 
of delivery being well above the 
floor line of the mill, for the 
reason shown hereafter. At the 
present time two are being used 
with the muffles and the other 
two without. The “muffle” type 
has proven particularly advan- 
tageous in the handling of high 
carbon steels. 

At the top of the incline, elec- 
trically operated tilting arms 
receive the bundles of rod and 
transfer them to the Hook Car- 
rier, as shown in Figure —. 

Hosk Conveyor 

This conveyor is an electric- 
ally operated, slow moving cool- 
ing rack, 901 feet long, with 
hooks spaced 4’-3” centers and 
set at such a height that, when 
carried by the hooks, the bun- 
dles are about twenty (20) 











Interior 
bundles of rods being transferred to pickling 





baths. 
inches from the floor. Forty- 
two (42) minutes are required 
for the bundles to travel the en- 
tire circumference back to the 
discharge point where they ar- 
rive at room temperature. Here 
the bundles are lifted from the 
hooks, laid upon the rod trucks 
in lots of eight bundles to the 
truck, and delivered to the Ship- 
ping Platform for loading on 
railroad cars; or to the Rod 
Storage Building whence they 
are taken to the Rod Cleaning 
and Baking Department. 
Rod Storage Building 

The rod storage building has a 
structural steel frame, with 
brick walls on concrete founda- 
tion, provided with steel sash 
and doors. It has an Aiken type 
roof and a wood block floor on 
concrete. The building is 150 
feet long by 75 feet wide and 
v3 feet high, has a storage capa- 
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General view of No. 
1 rod mill showing 
heating furnace in 
background. 











city of 1000 tons of rod, and is 
provided with 200 rod buggies. 
Rods are handled in this house 
with an overhead crane and a 
depressed track is provided at 
one end for loading trucks. 

Rod Cleaning and Baking House 

Housed in a building 175 feet 
long by 100 feet wide, is the 
Rod Cleaning and Baking De- 
partment, where the rods are 
cleaned, pickled, water coated; 
or limed and baked, depending 
upon the requirements. Downey 
Type yokes, made of acid re- 
sisting bronze, are used for 
carrying the bundles of rods to 
the various operations. 

Ten wooden pickling tubs, 
each having a capacity of 850 
gallons of pickling solution, are 
arranged in a semi-circle. Acid 
can be run directly into these 
tanks from individual acid 
tanks, which are graduated in 
gallons, One oval type wooden 
tub of the same design as the 
acid tubs is provided for rins- 
ing the rod after pickling. There 
are two lime tubs made of steel 
plate. 

A steam operated jib crane 
with a boom of twenty foot 
(20 ft.) radius serves the Acid 
Pickling and Water Rinsing 


Tubs which, as mentioned above, 
are arranged in a semi-circle so 








Shipping platform 12 feet wide and 1525 feet 
long. 





that the hoisting hook of the 
crane will revolve over the cen- 
ter of each tub. Another sim- 
ilar crane, but with a boom of 
14 ft. radius, is arranged to 
serve the Water Rinsing and 
Lime Tubs. 

Rod that is to be “water- 
coated” or “rusted” is handled 
in a Rust Conveyor 8-0” wide 
by 40”-0’' long, of the chain 
type. This conveyor is mount- 
ed on a wooden frame, is elec- 
trically driven, and equipped 
over the entire length with 
spray nozzles. It is built to ac- 
commodate the Downey Type 
yokes, and there is a _ return 
yoke conveyor which returns 
the empty yokes to the first acid 
tub for reloading. 

Sulphuric acid for pickling is 
stored in two steel tanks, each of 
10,000 gallons capacity, located 
outside the building on_ steel 
towers at an elevation of about 
32 feet above the general level. 
The acid flows by gravity from 
these tanks to the individual 
acid tanks in the Rod Cleaning 
House. 

A separate brick building is 
provided for lime. Here the 
lime is slaked and stored in two 
bins, each of two thousand cubic 
feet capacity. 

The baking equipment con- 
sists of a ten track wire rod 
baker, each track capable of 
holding eight truck loads of 
bundles of rod. The Baker is 
divided into five sections, each 
section containing two tracks 
62 feet long. Separate heating 
by fuel oil or bituminous coal is 
provided in each section, with 
unit control for cutting out any 
one or more of the five sections. 
Each compartment is closed on 

(Continued on page 253) 
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The Galvanization of Iron and 





Steel Wire’ 


By Dr. H. Altpeter 


Fig. 3—Spooling ma- 
chine for galvanized 
wire which facili- 
tates easy removal of 
coils. 








RON and steel wire loses un- 
der air pressure its bright, 
glistening appearance and turns 


dull. It is for this reason that 
one covers such wire with metal- 
coatings. The various coatings 
serve various purposes. Cop- 
pering and nickel-plating e. g. 
lends to the wire a bright, col- 
orful appearance, while zincing 
and tinning protects it more or 
less against rusting. There is, 
however, a third process, the so 
called “high-polish-zincing,” 
that meets both ends. 

Coppered wire—which we 
shall not treat in detail—has a 
bright-red, lustrous color, and 
in case of proper performance 
of the process can not be dis- 
tinguished from copper-wire it- 
self. One often uses such wire 
for the manufacture of spiral 
springs and also for other wire 
ware to which one wants to lend 
an impressive appearance. We 
do not have to consider electro- 
coppering as it is seldom applied 
to wire. Electro-coppering and 
electro-zincing are homologous 
processes. The pickling of the 
wire, the arrangement of the 
troughs, anodes, and reels is 
the same and will be illustrated 
under electro-zincing. 


ZINCING 
The best known and most fre- 
quently used _ rust-protective 
coating for iron wire is prob- 
ably zine. Zinc has a bluish- 
white color and a specific gravi- 
*Translated from Stahl u. Eisen. 


ty varying from 6.5 to 7.1 ac- 
cording to its state of aggrega- 
tion. It melts at approximately 
420 degrees C and vaporizes at 
about 700 degrees C with a white 
light. Zine coatings are bright 
or dull according to the process 
and vary as to their adhesion. 


One distinguishes two funda- 
mentally different processes: 
hot-zincing and galvanic or 
electro-zincing. The former is 
based upon the phenomenon that 
iron of chemically pure surface 
if dipped into liquid zinc, that is 
at a temperature of 450 C, is be- 
ing covered with a coat of zinc. 
Electro-zincing or galvanization 
is performed under normal 
temperature and is based upon 
an electrolytical process. Zinc 
—as anode—is diluted under the 
influence of intense current, and 
the wire—as cathode—passes 
slowly through the bath. The 
zine settles on the wire without 
forming in intermediate alloy- 
zone. Considering the elimina- 
tion of intermediate alloy layers, 





red to hot-zincing as chemical- 
ly pure zinc is but slightly sol- 
uble in diluted acids thus assur- 
ing an almost weather-proof 
coating. Perfectly pure galvan- 
ic coatings can not be obtained 
either. Experience shows that 
even galvanization disengages a 
certain percentage of metals 
and non-metals. Hence, galvan- 
ization and hot-zincing have 
many characteristics in com- 
mon. The latter process, how- 
ever, does not only disengage 
zine and ferriferous zinc-alloy 
but also lead. The commonly 
traded and used zine contains 
on the average 98% pure zinc 
and approximately 2% other 
metallic admixtures as can be 
seen from the following table: 

Both re-melted and distilled 
crude zine are used for zincing 
purposés. The quality of a zinc 
coat is determined by its power 
of resistance against salts and 
acids. This resistance decreases 
in proportion to the decreasing 
thickness of the wire. The thin- 
ner the wire the more zinc drips 
off when it leaves the bath as 
such wire is more _ intensely 
heated while in the bath. The 
rating method for zinced wire is 
also based upon this power of 
resistance. The rating-test runs 
as follows: the wire is dipped 
into sulphate of zine and re- 
mains there for one minute, the 
dippings are repeated until the 
wire shows a spotless copper 
surface, and the number of dip- 











galvanization should be prefer- pings necessary serves aS a 
TABLE I. 

Lead Iron Cadmium Zine 

% Jo % % 
Upperbank (England): <.......:...2....s22-..0 2.55 0.15 0.09 0.05 
Visi Gy, Cele ge he aes 0.66 O26 60s Se 0.03 
Vieille Montagne (Belgium) .................... 2.00 0.14 Oe 
KMreiure’ (Saxony) > 24.000... 235 ok 1.03 0.04 0.02 0.07 
Lazyhutte (Upper Silesia) .......02............- 1.124 0.024 ORT > nw. 
Lipine, Elektrolyt, (Up. Sil.) ..............------ 0.06 0.01 0.005 0.02 
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measure of the resisting power 
of the zinc coating. The sulfuric- 
acid test measures the time re- 
quired for the evolution of hy- 
drogen gas and rates the quality 
of the coating accordingly. The 
German Postmaster General 
e.g. endorses for the former 
test a solution containing 20% 
sulphate of zinc which has to be 
applied under a_ temperature 
of 15 degrees C, and specifies 
the number of dippings accord- 
ing to the thickness of the wire. 

The resisting power of the 
coating against peeling is meas- 
ured by winding the zinced wire 
around spools of various diame- 
ters. The German Post Office 
specifies spools of ten times the 
diameter of telegraph wire for 
the best test of the latter. The 
tested wire is not acceptable if 
it shows cracks nor if it turns 
brittle. The application of this 
test regulates automatically the 
thickness of the zinc coating as 
very thick coats scale very 
easily. 








Fig. 


2—Spooling machine for zinced wire 
built by Malmedie & Co. 


The thickness of galvanic 
coatings depends upon the dura- 
tion of the process. It too is 
limited by the fact that too 
thickly galvanized wire becomes 
brittle. There is a misconcep- 
tion current among laymen that 
galvanization is a perfect protec- 
tion against rust. Galvaniza- 
tion, however protects the wire 
only for a certain period of time. 
The influence of atmospheric 
elements and the constant pres- 
ence of sulphurous and carbonic 
acids in the air cause, sooner or 
later, the decomposition of the 
zinc coating. This decomposi- 
tion is an electrolytical process. 
The moisture between zinc and 
iron results in the formation of a 
galvanic element with the zinc 
acting as dissolving electrode. 
Hence, galvanization is only as 
long a rust-protective for iron 
as the latter is covered with un- 
diluted zinc. Buyers of zinced 











Imbedded zincing 
tub 

1) longitudinal sec- 

tion. 2) cross sec- 

tion. 3) 

section. 
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wire ware often complain of rust 
on wire-nettings and trenches 
as the frequent cutting of these 
two items exposes the bare iron 


to wind and weather thus 
hastening the process. of 
decomposition. 


Hot Zincing 

The procedure is as follows: 
the wire is pickled, passed 
through a heated tub containing 
liquid zine, run through a skim- 
ming apparatus, and is spooled 
upon a reel. One commonly uses 
a solution of hydrochloric acid 
(15 to 20‘7) for pickling ingot 
wire, although sulfuric acid may 
be used too. Steel wire requires 
an exceptionally careful treat- 
ment on account of its sensitive- 
ness with respect to acids and 
has to be pickled in a very weak 
solution of hydrochloric acid. 
It is advisable to dip it, in ad- 
dition to this treatment, in a 
bath of zinc-chloride and water 
in order to assure firm adher- 
ence of the coating. The pick- 
ling usually is done in stone ves- 
sels or in wooden lead-plated 
tubs. The used acids have to be 
arsenic-free as the latter chemi- 
cal causes black spots on the 
wire. Warming of the bath ac- 
celerates the pickling process 
and is applied to rolled wire and 
sometimes even to annealed and 


wet-drawn wire according to the 
thickness of the scale. The pick- 
ling usually is extended over a 
period of fifteen minutes. In 
the case of thinner wire, how- 
ever, proportionally less. Wire 
which has been drawn in grease 
has to be cleaned in hot soda 
lye vr hot soda solution before 
the pickling process can take 
place. 

The pickled wire is spooled 
upon rotating reels and runs 
over transportation rollers into 
the zinc bath. It is introduced 
into the bath and guided under- 
neath horizontal bars or forged 
rods until it reaches the end of 
the tub. Upon leaving the zinc 
bath it is directed through a 
so called “skimming apparatus” 
or an asbestos-lined press and 
spooled upon a reel. The second 
roll of wire is simply knotted 
to the first one. The opening of 
the skimming apparatus there- 
fore has to be wide enough to 
permit the wire-knots to pass 
through. The lining of the skim- 
ming device has to be replaéed 
whenever a new spool is drawn 
through the bath. Figure 1 il- 
lustrates an imbedded zincing 
tub. Such tubs or troughs us- 
ually are the oblong shape and 
vary from 4 to 20 cubic meters 
in capacity according to thick- 
ness and quantity of wire that 
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Fig. 4—Hot zincing plant for 16 wires. 
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is to be zinced. It should be 
remembered that great quanti- 
ties of liquid zine are excellent 
heat accumulators which coun- 
terbalance the effect of the cold 
wire, thus keeping the fluctua- 
tion of temperatures in check. 
The welded sheet iron of the 
zincing tubs is from 15 to 30mm 
thick according to the capacity 
of the tub. The upper edge of 





Fig. 5—Ferruginous zinc alloy with imbedded 
zine crystals. 


the tub is reinforced so as to 
assure firm support of the skim- 
ming apparatus and of the dip- 
ping hoop. Cast iron is too 
porous a material to serve for 
the construction of zincing tubs. 
One dips approximately 50 
wires at the same time. The 
size of the tub has to be adequate 
to the volume of wire in order 
to avoid heat loss. Only the 
central sections of the side 
walls and the bottom are heat- 
ed, while the remaining parts 
are firmly imbedded in firebrick. 
This arrangement of the heat- 
ing system minimizes the for- 
mation of ferruginous-zinc-alloy 
which is formed whenever the 
melting walls of the tub com- 
bine with the liquid zinc. We 
shall treat later of this forma- 
tion of ferruginous-zinc-alloy. 

It used to be customary (see 
figure 1) to heat the lower 
parts of the side walls and then 
the bottom, sometimes even first 
the bottom and then the side 
walls. Today, however, the 
procedure is reversed. One 
first heats the upper parts of 
the side walls, while one leaves 
the bottom at normal tempera- 
ture until the side walls have 
been thoroughly heated (see fig- 
ure 6). This method reduces 


zinc-alloy to a minimum, assures 
the formation of ferruginous- 


a more uniform heat-penetra- 
tion of the upper parts of the 
bath which are strongly affect- 
ed by the cold-dipped wire, and 
facilitates furthermore proper 
warming of frozen baths. Heat- 
ing from the bottom causes the 
lower stratum to expand, tear 
the welded seams, and result in 
leakage of the tub. The heat 
formerly was supplied by coal- 
combustion on plane or sloping 
grates (see figure 1). More re- 
cent developments, however, 
favor generator-furnaces, hydro- 
gen gas burners, and liquid fuels, 
such as tar-oil and the remains 
of petroleum. The coal con- 
sumption of plane grates ranges 
from 7 to 10% of the weight of 
the zinced ware, the use of gen- 
erator furnaces or gas heating 
systems, however, reduces it to 
approximately 5 per cent. Oil 
heating systems produce some- 
what similar results and are 
employed whenever local con- 
ditions permit it. 

The depth of immersion of the 
wire is regulated by lowering 
and raising of the guide-bars. 
Some firms employ for this pur- 
pose forged iron bars. This 
lowering or raising of the guide- 
bars regulates automatically the 
duration of the dippings. The 
bars are lowered whenever the 
thickness of the wire necessi- 
tates intense dipping, while thin 
and light wire is just dipped in 
the center of the tub thus as- 
suring minimum duration of the 
dipping process and relatively 
little heating. The skimming 
apparatus at the end of the tub 
consists either of a forged iron 
bar or of a frame which sup- 
ports as may screw presses as 
wires under treatment. The 
former is lined with asbestos- 
cord and the latter are lined 
with asbestos-plates. Asbestos- 
cord is used whenever a com- 
paratively thick and rust-proof 
coat is the primary requirement, 
while the use of asbestos-plates 
lends to the wire a bright-lus- 
trous, silver-white appearance. 

The so-called ‘“sand-zincing- 
process” provides still another 
way for the removal of the 
superfluous zinc. The procedure 
is as follows: a thick layer 
(100-120mm) of sharp-edged, 
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wet river-sand is placed upon 
the liquid zinc. The wire runs 
as usual through the bath but 
passes before leaving the tub 
through this sand which effects 
but a slight skimming. This 
method is applied whenever rust- 
protection is the deciding fac- 
tor. Sand-zincing requires a 
very slow speed of the wire 
which should emerge in vertical 
position so as to assure even 
coatings. 

The zinced wire is_ spooled 
upon single or so called combin- 
ation-reels, the latter facilitat- 
ing the spooling of 24, sometimes 
even 50 wires at the same time. 
One usually uses windlasses 
with horizontal spools for heavy 
wire and vertical spools for 
light wire. The drums of the 
latter are of sheet-iron and are 
operated by means of a friction- 
clutch. Figure 2 shows a spool- 
ing machine for light and med- 
ium wire. The two-part folding 
drums run upon a worm-gear 
driven axle the velocity of 
which can be regulated by means 
of a conical speed-pulley. The 
wire runs over guide-rollers be- 
fore it is spooled. These guide- 

















Fig. 6—Zincing bath with lead filling to re- 
duce the formation of iron-zine alloy. 


rollers are attached to a mov- 
able arm which shifts from the 
left to the right, thus facilitat- 
ing even spooling. Spooling- 
machines with horizontal drums 
which are based upon the same 
principle as the customary 
drawing-benches (see figure 3) 
are also used. These spools pro- 
vide for just one layer of wire, 
a fact which makes later classi- 
fication and division compara- 
tively easy. The speed of these 
machines can also be adjusted 
to the velocity of the wire in 
the bath. The drums for 1.6mm 
wire measure up to 600mm in 
diameter, while the drums for 
lighter wire vary between 200 
to 300mm. Drums for heavy 
telegraph wire, which is dipped 
(Continued on page 248) 
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a These Machines Go Into Production atire— 


Rod Frame Double 5-Dral ry, 


(No. 5—14 or 15 wire) No. 14 to No. 23 


. gh or 
Patented June 3, 1924—May 12, 1925—others pending 


3 to 4 Blocks} Avera 
140 
No. 14 to 20—5 igi 110 


More than 250 heads of this prove: 


| 







All Ball or Roller Bearings No. 14 to 19 
No Differential Gearing. 0. 14 to 194 
Automatic Compensation for Speeds of Heads. 











Spring Coiling 
Machinery 


of every description. 





For example, we offer: 
Universal Spring 


Coiling Machines 
in ELEVEN Sizes 


handling oil-tempered wire 
from .004” to %” diam. 
These machines produce 
spring forms as _ illustrated 
herewith at very high produc- 
tive speeds. 











Patented 


2 vane i SLEEPER & Fe 


ag arg! AGENTS AND REPRESENTATIVES: UNITED KINGDOM—Mr. Fredk. A. Perry, 63 a Victoria St., London. 


Cc. 4. FRANCE—Mr. Edgar Bloxham, 12 Rue du Delta, Paris. BELGIUM—Isbecque, Todd Cie., 25-27 Boul. Emile 
WORCESTE] M 


Bockstael, Brussels. 
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O46 US Pat OFF & Pamcibar FORLIGN COUNTRIES 


af bry, Intermediate _ Double 8-Draft Fine Wire: Wet 


23, gh or low carbon wire. Na ig 9A ea ee ee 
ks (Average Operator. 

4 | 1400 Ibs. per block. 
1100 Ibs. per block. of ten hours. 


Many thousands of these heads in operation 


6 Blocks to Average Operator, 22-33, 8-hole, 660 Ibs. per day 
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thi proved model in operation 
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“BX,” PARK CABLE 
MOTOR WIRES, HOSE 
Etce., Ete. 


High Productive Speeds 





Patents Pending 


LOCK WASHER MACHINERY | tx. 


Output 








HIGH SPEED STRANDING MACHINERY 
ARTLEY, Inc. spammers eo 


ITALY—Henry Coe & Clerici, Milan. AUSTRALIA AND NEW ZEALAND—Edwin Wood Pty., Ltd., Melbourne. 
JAPAN—Andrews & George Co., Tokyo. SWEDEN AND FINLAND—Akt., Rylander & Asplunds, Stockhelm. 
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Foreign Trade in Wire 
Declines 


Strong German and Belgian competi- 
tion in Central and South America 


MONG six large classifica- 

tions of iron and steel prod- 
ucts wire and wire products 
alone failed to gain in exports 
from 1925 to 1926. This fail- 
ure to gain—or even retain—its 
position in the world’s export 
markets may be attributed to 
the strong efforts being put 
forth by German and Belgian 
wire manufacturers to more 
firmly establish themselves in 
the markets of Central and 
South America. 


It is probable that the Amer- 
ican export trade in wire and 
wire products was more strong- 
ly affected by competition from 
European manufacturers than 
any other similar group of 
products—at least the 1926 
trade in wire and wire products 
is the only trade to show a de- 
crease when compared with the 
statistics of the trade of 1925. 
There were, in 1926, 98,517 tons 
of these goods exported as com- 
pared with shipments totaling 
122,008 tons made in 1925—a 
decrease of 23,491 tons or 19.2 
per cent. It must be noted, 
however, that this decrease was 
by no means general throughout 
the eight products combining to 
make these totals—exports of 
galvanized, plain, and barbed 
wire only showed decreases, 
shipments of bright wire and 
wire cloth and screening re- 


mained virtually the same, while 
those of woven-wire fencing, 
wire rope, insulated steel wire 
and cable, and the commodities 
included in the group “other 


WIRE 


Canada was the principal mar- 
ket in 1926 for American wire, 
taking in all 21,498 tons of these 
goods, 7,287 tons out of the 
total being galvanized wire, 5,- 
127 tons being barbed wire, and 
4,551 tons being bright wire. In 
the trade with Mexico, 20,581 
tons, 5,541 tons of barbed wire 
constituted the principal pur- 
chase and 3,634 tons of bright 
wire the second largest. Brazil, 
with a total of 8,030 tons was 

(Continued on page 245) 


Imports of Iron and Steel Wire and Wire Products Into 
the United States 


{In gross tons] 





Item 


Wire rods 

Barbed wire 
Round iron and steel wire 
Steel telegraph and telephone wire 
Flat wire and strip steel 
Wire rope and strand 
Other wire 
Nails, tacks, and staples 
Bolts, nuts, rivets, and washers 


January through 


March April 
1927 1927 z = 
| 1927 | 1926 

oat 1,466 | 707—| 4,614 | 3,444 
i | 584 | 328 | 2,210 | 1,884 
tee 233 456 1,279 | 1,439 
eandiaveepueate 1 4 25 | 82 
ee | 252 | 277 | 938 | 967 
eed 245 | 361 925 610 
me 66 | 98 | 203 | 683 
ey 209 | 532 | 1,788 | 862 
ey 14 13 | 86 | 206 


(Compare Tables on pp. 246-247) 


wire and manufactures of” all 
increased to some amount. 


Barbed wire, with total ship- 
ments of 46,563 tons, was the 
principal commodity in this 
trade, bright wire, with 17,131 
tons, being second, and galvaniz- 
ed wire, 14,180 tons, third. The 
tonnage of the shipments of the 
other products included in this 
classification were wire rope, 4,- 
779 tons; woven-wire fencing, 
4,155 tons; wire cloth and 
screening, 1,989 tons; insulated 
steel wire and cable, 738 tons; 
and “other wire and manufac- 
tures of,” 8,982 tons. 


Sources of Imports of Iron and Steel Wire and Wire 
Products Into British Malaya in 1925 and 1926 


{In gross tons] 





Chain 


United 





Stem Total United States Kingdom 

1925 1926 1925 1926 1925 1926 
I NE oh Gh cess siese 2,705 | 8,211 | 313 | 100 189 | 139 
Electric wire, uninsulated .............| 11 | ee eee eee lige de oo | mY 12 
PNR eee eo ne satus 2,381 | 4,092 | 4 | 1 982 | 1090 
ee ree 563 | 865 | 43 | 55 462 | 759 
oy RS Sa eerrers | 348 | 670 | ee 1 200 | 226 
Wire nails and staples ................ | 5,015 | 6,868 | 7. 4 5 306 } 475 
Other wire manufactures ............. 109 98 | | 2 68 | 83 
Nails. tacks, rivets, and washers ...... 865 | 1,102 | 141 | 42 570 | 620 
Screws, bolts, and nuts ............... 1,051 | 1,408 | 40 | 54 712 | 736 

i 
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Exports of Copper Wire 


N April, 1927, the export of 

bare copper wire amounted 
to 845,814 pounds ($139,406) 
as compared with 1,307,763 
pounds ($230,127) in April, 
1926. During the same periods 
the exports of insulated copper 
wire and cable were 1,887,425 
pounds ($461,543) and 2,088,- 
044 pounds ($532,376) respect- 
ively. 





Wire Companies Win Prizes 
for Industrial Advertising 


T is interesting to note the 
development of advertising 
technique on the part of wire 
manufacturers. At the recent 
National Industrial Advertising 
Association convention, held at 
Hotel Statler, Cleveland, June 
13 to 15 two wire companies 
were awarded prizes for their 
advertising exhibits. The Rome 
Wire Co., Rome, N. Y. won the 
second prize for the best busi- 
ness paper advertisement, while 
the Atlantic Insulated Wire and 
Cable Co., Rome, N. Y. was 
given second prize for the best 
institutional advertising. 
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Woven Wire Netting 


Details of manufacturing process—Large 
growing industry—Foreign competition. 


OVEN wire netting,or as it 

is usually called wire cloth, 
is an off-shoot of the wire in- 
dustry inasmuch as its raw 
material consists of wire, while 
its finished product still carries 
the adjective wire. Since metal 
wire is not as flexible as yarns, 
the machinery used in weaving 
textiles can not be used. As 
will be pointed out hereafter, 
however, the principle followed 
is largely similar. 

That this manufacture 
amounts to a considerable busi- 
ness may be noted in the census 
figures, which show a value for 
woven wire and netting produc- 
tion of $37,364,000 in 1923, a 
considerable increase over the 
$24,642,000 of 1921. This indi- 
cates a decrease in unit price, 
for the production in 1921 was 
242,000 tons, which had _ in- 
creased to 413,000 tons in 1928. 
In the latter year, exports to- 
talled 1,960 tons, valued at 
$851,000. The increase of for- 
eign competition in more recent 
years has cut the export totals 
as well as the unit price. 

Within this business, prac- 
tically each large firm has its 
own machinery, developed and 
perfected by it through its 
own experience. Much of this 
is held secret, the various firms 
believing that such secrecy is 
necessary. The following pro- 
cess is known as the James, 


By M. A. Hall 
































Fig. 1—Diagrammatic 
sketch of James wire 
weaving press as used 
for making wire net- 
ting. This indicates 
how parts of the die 
form loops in the wire 
for introduction of the 
cross wires of weft, the 
length wires or warp 
W feeding in from the 
left and the finished 
metal fabric issuing 
from the press at the 
right. 

















after the inventor and develop- 
er of the machinery described 
and illustrated. 


In general reference is had 
to the use of 3/16-in.wire woven 
so as to be 3/4 in. center to cen- 
ter in the finished cloth, but 
that is simply a matter of con- 
struction and regulation of the 
various dies and determining 
units of the machines, which 
will weave any size of wire and 
any desired fineness (or coarse- 
ness) of cloth. Wire cloth is 
now’ woven in this country for 
commercial purposes from 4 
mesh (slightly closer than men- 
tioned above) down to 350 mesh. 
In addition, special and extra 
fine mesh cloth is woven for lab- 
oratory and other unusual pur- 
poses down below 1,000 mesh, 
but within the scope of this ar- 
ticle and the machinery describ- 
ed is not considered as ‘‘com- 
mercial” being special in all 
respects. 
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A\ Shearing Die Blocking Shearing Die 


Fig. 2—A at Left shows opening above the cutting edge where the cross wires are inserted 


and edge which cuts them to the proper length on the up stroke. 
cut to exact width rather than cut to near-width and inserted as such. 


They are inserted long and 
B at Right shows 


longitudinal section across the press with straight wires at W, cross wires at M, stop for latter 


at the right and cutter at left. 


This shows also how the ‘net’ is formed by the interweaving 


of the wires. 


In this James process, the 
cloth is woven in a special press, 
so-called because it approxi- 
mates press construction more 
closely than that of any other 
ordinary machine.It consists of 
a bed or base D, in which dies 
are assembled and a movable 
ram C, which is propelled up 
and down through a cam and 
roller movement and aided by 
strong springs. 

At the end of the up and down 
strokes, cessation of motion is 


‘necessary to permit insertion 


of the cross wires, equivalent to 
the woof of weft of textiles. 
This temporary stopping is ac- 
complished by a long flat cam, 
which operates between the two 
driving rollers. The lower roller 
runs in bearings on the sliding 
head of ram (C), while the up- 
per is journalled in the yokes. 
Strong springs take up the slack 
and keep cam rollers in constant 
and intimate contact. 

Referring to Fig.1, the ram C 
is in its lowest position. This 
shows the grouped dies in both 
bed and ram, also the wire being 
fed in from the feed rollers at 
the left and the formation of 
the wire netting within the 
machine. The dies marked H 
are for looping and are each 
made with grooved ends which 
loop the length wires W, as they 
come into the machine from the 
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: Full information on request 


CHAS. KOEGEL & SONS CO. 
Holyoke, Mass. 
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down so as to form a shed. 

These H dies have a rounded 
Fig. 3—The James press groove in their ends which form : 
at the end of the up| a passage across the machine, i 


feed rolls, alternately up and 


stroke, showing how the 2 5 
partly woven netting is through which the cross wires 
freed from both upper (to form the weft) are fed. By 
and lower dies and ‘ ti th . ° th : j 
tis tata. Mima inserting these wires in these i 
the two. This is just places, the cross wires are also 
previous to the squeez-| positioned between the sheds of 
ing or crimping opera- h 1 h li hi 
tion which flattens the| the loops, thus accomplishing 
loops and makes the the weaving. These cross wires 
mhole fabric fatter and) are in cut lengths but longer 
than actually needed for the 
width of cloth being woven and 


not neccessarily cut with great 
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accuracy. Consequently, the ma- 
chine, as will be explained later, 
is so arranged as to cut off the 
cross wires to the exact width 
of the metal fabric being woven, 
as a part of the process. Asa 
simple, every-day, practical de- 
tail it has proven more econom- 
ical to manage this in this way 
than to feed in exact lengths. 

The dies are shown closed in 
Fig. 2B. This shows also the 
looping of the length wires W, 
with the cross wires M inserted. 
In addition, it shows the shear- 
ing knife and die which do the 
work of cutting the cross wires 
previously referred to. The cross 
wires, before going through the 
grooves in the looping dies, pass 
through holes in the shearing 
die and over the cutting edge of 
the shearing knife. When the 
ram rises, the shearing knife 
cuts off the cross wires from the 
longer lengths and at the face of 
the holes. This latter face thus 
determines the width of the 
metal fabric. 

The shearing knife is open 
on one side so the wires M after 
they are sheared off and woven 
in, can be moved back through 
the machine along with the 
length wires when moved for- 
ward by the feed rollers. The 
face of the shearing arrange- 
ment is shown in Fig. 2A, the 
openings through the face of 
the shear knife being shown as 
well as the upward-working 
cutting edge. 

The wire spacer and lift bar 
extends across the front of the 
dies. It has a number of oblong 
openings, arranged vertically, 
and spaced throughout its length 
to suit the material being woven. 
Through these the length wires 
pass on their way to the feed 
rollers. The function of the 
former is to keep the length 
wires equally spaced as well as 
to free the wires from the dies 
after being woven, so it can be 
moved on through the mesh. 
As the ram rises, the lift bar E 
rises also, but the wires do not 
on account of the vertical length 
of the holes, until the plunger 
has risen half of the stroke. 
This arrangement permits the 
top dies to free themselves from 
the wire. 

During the remainder of the 
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FEET 


« AMERICAN” Pressed Steel Reels and Spools are 


practically indestructible. More easily handled 


because they are balanced. Stronger and more rigid 
because of their unique design of pressed steel. Always 
true to gauge as specified — they are made with the same 
precise, honest workmanship as are “American” Belt 
Pulleys and Shaft Hangers. 


The American Pulley Company 


Manufacturers of Steel Split Transmission Pulleys, Pressed 


4200 Wissahickon Avenue 



















Steel Shaft Hangers, Pressed Steel Hand Trucks 


and Pressed Steel Shapes 


Philadelphia, Pa. 


HATEVER your re- 

quirements for han- 
dling your product during 
all the processes of manu- 
facture—annealing, braid- 
ing, stranding, vulcanizing, 
impregnating, or for ship- 
ping —“American”Pressed 
Steel Reel or Spool will do 
the job better and remain 
on it longer. 
Made in standard types 
from 2¥2 inches in diam- 
eter to 8 feet. Special Reels 
or Spools to your specifica- 
tions. Write for catalog. 
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Spooling Attachment 


Spools wire from .018 to .003 
Weight Approximately 50 Ibs. 


Dimensions 12’x12”x15” 
Ball bearing equipped 





The above illustration shows an open view of our No. 1 Spooler. All 


gears are enclosed. 


Uniform tension and lay of the wire on the Spool is assured by the 
It is inexpensive, simple to operate and can 
quickly be attached to any machine. 


CYRUS CURRIER & SONS 


use of a screw cam. 


365 Market St. 


NEWARK, N. J. 




















Olsen‘Vertical Autographic Pendulum Type 
WIRE TESTER 


Made in capacities from 50 Ibs. to 1000 Ibs. 








ity, | 


This illustration is of the very latest 
up-to-date Autographic Wire Tester 
which will scribe the stress strain 
diagram on square _ cross-section 
paper, correcting for the sine angle 
of the pendulum to magnify the 
elongation of the wire ten times. The 
autographic record may be taken di- 
rectly from the wire, and thus the 
greatest of accuracy secured in such 
a record, as we do not consider any 
autographic record or wire test as 
satisfactory or acceptable taken from 
the motion of the heads of the test- 
ing machine. 


Olsen Autographic Wire Testers can 
also be secured of capacities from 
10,000 lbs. up to 1,000,000 lbs. capac- 
ity for testing steel, copper or brass 
wire of all gauges, as well as the lar- 
gest wire rope made. 

Also manufacturers of Olsen Static- 
Dynamic Balancing Machine equip- 
ment for balancing high speed rotat- 
ing parts, which will eliminate vibra- 
tion and increase efficiency and pro- 
duction of all high speed machinery. 


Manufactured by 


TINIUS OLSEN TESTING MACHINE CO. 
500 North 12th St., Philadelphia, Pa. 
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upstroke of the ram, the length 
wires have come into contact 
with the bottoms of the oblong 
openings and as the bar con- 
tinues to rise, this lifts the wire 
free of the bottom dies also, 
thus centering it between the 
two as shown in Fig. 3, when it 
is moved forward by the rollers. 

These rollers are far enough 
away so that when the lift bar 
E raises the length wires it will 
only spring them, and not put 
a permanent set in them. 

The bar marked J in Fig. 3 is 
the spacing bar. It has equi- 
distant notches to receive the 
wires W and keep them in cor- 
rect lateral position. It runs 
the length of the dies (or width 
of the cloth), with projecting 
ends formed with _ beveled 
notches so as to catch the length 
wires as they descend from the 
ram and center them where they 
are locked by the tightening dies 
K. These depress the length 
wires down on the cross wires 
and crimp the latter, also put 
a more perfect crimp in the 
length wires, thus locking both 
with one another. 

The spacing blades J’, set in 
the tightening dies K to center 
the cross wires, serve these as 
the spacing bar does the length 
wires. The feed rollers are in- 
termittently rotated when the 
dies are opened, bringing for- 
ward another portion of wire 
for the dies to operate on; the 
wires all coming on the same 
horizontal plane. Then the ram 
descends with the lift bar and 
the wires on meeting the spac- 
ing bars J and J’ are centered 
over the dies, where they are 
acted upon by those dies, the 
wire being crimped with two 
more cross wires fed in. The 
ram rises, shearing off the cross 
wires, the lift bar again center- 
ing the work to be moved by the 
feel rollers for another opera- 
tion. 

The mechanism for these roll- 
ers is not shown but the rollers 
receive motion from the end of 
the power shaft by a cam and 
ratchet movement. 

The tightening dies (Fig. 3) 
have a surplus of wire to deal 
with. The looping dies need 
more wire to make the loops so 

(Continued on page 248) 
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Hard Drawn 
Copper 


Its Mechanical Properties— 
Useful Data 


HE characteristics of copper 

which has been subiected 
to cold work have formed the 
basis of several extensive re- 
searches. It is known that the 
hardness of the metal increases 
as the diameter decreases, but 
the relationship between these 
functions has been very va- 
riously described. As a result of 
this, specifications covering 
supplies of material were wide- 
ly different until the British 
Engineering Standards Associ- 
ation formed a Committee to 
produce’ sufficient standard 
specifications to govern the 
whole of the material for con- 
ductor purposes. This work, so 
far as copper is concerned, is 
now completed, there being four 
standard specifications for cop- 
per conductors. 


Naturally, the standardiza- 
tion of a value for resistivity is 
of first importance. The B. E. 
S. A. value is that prescribed by 
the International Electrotech- 
nical Commission, so falling 
into line with all countries 
actively engaged in production 
of conductors. This resistivity 
value, in its most practical form, 
is expressed in B.S.S. No. 7— 
“Annealed Conductors for Light 
and Power’—in the following 
manner :— 

“The resistance of a solid conduc. 
tor of standard annealed copper at 
60 deg. F., 1,000 yd. in length, and 
of a uniform cross-sectional area of 
one square inch, is 0-0240079 ohm.” 

This is qualified by a state- 
ment that the co-efficient for 
the variation of resistance with 
temperature is 0.0022221 per 
deg. F. For hard-drawn wires, 
where the resistance is known 
to increase directly with the 
hardness, the amount of in- 
crease permitted is covered 

Y 


by the expression P——, P igs 


, 
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A SCOTT TESTER 


For Wire, Sheet Metals and Other Materials 


A simple, practical recording tensile testing machine 
Maximum Capacity 2000 Ibs. 


The test results are automatically recorded on standard 
letter size forms (814x111 in.) The machine is easily 
handled; is safe and strong and free from delicate parts. 
Does not require a trained operator or technical man. 


Manufactured By 


Henry L. Scott Co. 


101 Blackstone St., Providence, R. I. 














WARIOS WIRE WORKING MACHINERY 


All Tools for Wire Working Machines 





HIGH SPEED 
: CHAIN LINK FENCE MACHINES 
POULTRY NETTING LOOMS 
WIRE STRAIGHTENERS 
NAIL MACHINES 
FOUR SLIDES 
GEM CLIP MACHINES 
SPRING COILERS 
CHAIN MACHINES 
INFORMATION and DATA 
AT YOUR DISPOSAL 


Wafios Specialists 
Wire In 
Working wali 
Machinery 7atntnnn soon oe | BO et By ad Machinery 
































LAVITE is the BEST 
Annealing Equipment 
Investment 


Here is a record on wire annealing: 
The former cost on high grade alloy wire was $12.00 to $22.00 
per unit charge. This cost was reduced in the Lavite Anneal- 
ing to $4.30 and better wire obtained. 

Here is another record: 
The cost of annealing and cleaning low carbon wire under con- 
tinuous production conditions was $4.60 per ton. This was 
reduced by Lavite Annealing to $2.70. 

LAVITE is the BEST HEATING MEDIUM. 


No other method of heating gives perfect heat transference, uniform- 
ity, and neutrality to metals. Because of its peculiar properties, 
Lavite can be used thru a range of 1000 degrees without any change 
or deterioration. It is the only heating medium which is neutral to 
metals thru this wide temperature range. 


Can you afford not to invest in a Lavite installation? 


Write for details on your annealing proposition. 


THE BELLIS HEAT TREATING CO. 
BRANFORD, CONN. 


























Metal Spools For Wire Drawing 
Metal Spools for Annealing 
Metal Lined Spools for Shipping 
Metal Lined Reels for Shipping 


Hubbard Spool Co. 


1622 Carroll Avenue 
Chicago 

















WIRE 


the resistivity increase per 
cent. T the tensile strength in 
tons per sq. in. The tensile test 
is without doubt the most ac- 
curate method of ascertaining 
the amount of work that has 
been given to the wire. Whilst 
some investigators claim that 
the relationship is more com- 
plex, it is found that a series 
of tests on various sizes of wire 
give an expression that is very 
closely a straight line curve. 
Although B.E.S.A. give no hint 
of this in their tables of per- 
missible minimum tensile 
strengths, the values given in 
the Tables have been carefully 
analyzed, and show very small 
deviation from such an expres- 
sion. For the assistance of 
those who wish to interpolate 
sizes not specifically covered 
by the B.E.S.A. the following 
are the expressions derived 
from the various specifications. 
B.S-S. 125 (H. D. Transmission Line 
Materials.) 
Above 0:215 in. dia. 
Below 0:215 in. dia. 
T = 31.31—23.76D 
B.S.S. 174 (Telephone and Telegraph 
Line Material.) 


“ks T = 31.87—19.51D 
Municipal Tramways Association 
(Round Trolley Wire.) 


<3 T = 27.61—10.00D 
Municipal Tramways Association 
(Round Trolley Wire.) 


T = 26.61—10.00D. 

The tensile strength of soft 
wire varies from 14 to 16 tons 
per sq. in., whilst a cast wire 
bar gives but 8 tons per sq. in. 
The elongation of a soft wire is 
about 45 per cent. on a length 
of 10. in., but this value also 
is dependent on the wire di- 
ameter. In the hard state, at 
0.4 in. diameter, 3 per cent. is 
a frequently prescribed mini- 
mum value, but at 0.1 in diam- 
eter, 1 per cent only is obtained. 
Annealed wire has a yield point 
at 30 per cent of its ultimate 
load, but this is increased by 
drawing to 75 per cent. The 
value of Young’s modulus varies 
from 11 by 10° lb. per sq. in. in 
the soft wire, to 18 by 10° lb. per 
sq. in. in fully hard wire. On the 
Brinell scale, the hardness 


30.92—20.78D 


number for soft copper is 45, 
and for hard, 95. 


Scleroscope 
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values, with the special magni- 
fier hammer, are 11 and 50. 

The data given in this article 
have been supplied by Messrs. 
British Insulated Cables, Ltd., 
whose wire mills at Prescot, are 
amongst the most important in 
this country. 


Reprinted from The Electrician. 





Foreign Trade in 


Wire Declines 
(Continued from page 238) 


third—better than three-quar- 
ters of the shipments being 
barbed wire. The greater part 
of the Colombian purchases (7,- 
430 tons in all) was also barbed 
wire, and this same product pre- 
dominated in the _ 5,541-ton 
trade with Cuba. 

Other markets which pur- 
chased appreciable quantities of 
American-made wire or wire 
products were the Philippine Is- 
lands, 5,297 tons, mostly barbed 
wire; Argentina, 5,217 tons, in 
which trade the sale of bright 
and barbed wire were of about 
equal tonnage; Australia, 4,043 
tons, in which bright wire pre- 
dominated, as it did in the case 
of the United Kingdom, 3,166 
tons; and Venezuela, 2,769 tons, 
of which quantity three-quar- 
ters was barbed wire. 





R. Earle D. Hargraves, 

Miller Ave., South San 
Francisco, formerly affiliated 
with the American Steel & Wire 
Co.’s plant in Worcester, Mass., 
has, with the aid of co-work- 
ers, formed the Specialty Wire 
Co. at So. San Francisco, Cal. 
The business of this newly 
formed company will be con- 
ducted in a new one-story build- 
ing which is to be constructed 
by R. C. Stickle, 304 Linden St., 
which with the equipment, will 
cost about $50,000. The ad- 
ditional acres of land have also 
been purchased for future use. 
The officers are as follows: Mr. 
Hargraves, Manager, and Mr. 
Martin L. Spangler, an official. 
The latter was previously with 
the Edwards Wire Works, South 
San Francisco. 
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The a 
“Superior” a 
Wire 

Drawing 
Machine 


The ultimate 
in a compact 
and inexpens- 
ive machine. 


One man effici- 
ently operates 
6 of these 
machines 
simultane- 
ously. 


6-Draft Type 
Floor Space 
39”x54” 
Capacity 
-032” to .004” 





Designed and Manufactured by 


The Superior Tool & Mfg. Co. 


172 UNION ST. WORCESTER, MASS. 
Designers and Builders of Wire Drawing and Special 
Machinery 


























Specializing in the 
Manufacturing of 


REELS & SPOOLS 
of all sizes. 







For Annealing 


an 
Handling Fine Wire 


We solicit 


your 
inquiries 


Spool for Handling and Shipping Wire. 
(Patented) 


Mossberg Pressed Steel Corporation 


81 WEST ST., ATTLEBORO, MASS. 

2051 Grand Central Terminal, NEW YORK CITY 
Russell A. Singleton, 713 Slaughter Bldg., DALLAS, TEX. 
140 S. Dearborn St., CHICAGO, ILL. 

101 Augusta St.,. GREENVILLE, S. C. 
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Swedish steel wire is often used. 
This is especially the case for 
automobile and Diesel engine 
valve springs. Wire rods, un- 
alloyed and in higher carbons, 
are manufactured into para- 
gon, gramophone, spring, clock 
and watch spring wire and 
other specialties. 


A delicate task is producing 
wire for balls, for ball bearings 
and for drill rods. Here it is 
the question not only of a resis- 
tant steel but also of turning 
out a wire rod in great tonnage 
which shall be practically free 
from surface defects and par- 
ticularly decarbonization. 
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Wire Drawing and 
the Cold 
Working of Steel 


BY ALASTAIR T. ADAM, 
As Be Ts, 


The only book of recent years 
with the 
problem of the cold working 


dealing exclusively 


and wire drawing. Written by 


a leader in the field. $13.00 


a 


British 
Wire-Drawing 
and Wire-Working 
Machinery 


BY H. DUNELL, A. C. G. LI, 
A. M. I. Mech. E., B. E. 


(On the Editorial Staff of 
“The Engineer’) 


Written from the practical point 
of view from the rolling of rods 
to forming of wire. _ $7.00 

Both of these books together 
may be secured post-paid at the 


special combination price of 
$18.00. 


Address all orders for above 
publications to 


Book Department 


WIRE AND WIRE 
PRODUCTS 


461 Fourth Ave., 
New York City, U. S. A. 


Remittance Must Accompany 
All orders 


Any publication can be obtained 
upon receipt of order 
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Woven Wire 
Netting 


(Continued from page 242) 


the surplus wire from the tight- 
ening is transposed backward 
to the lifting dies to be used in 
forming the loops. Thus, the 
metal of the wires is not 
stretched and the wire cross sec- 
tion not changed except at the 
crimps. 

When the tightening dies 
come together on the length 
wires, pressing them to the cross 
wires so hard as to crimp them, 
it is evident that they could not 
bind any tighter. As the tight- 
ening dies press on the length 
wires top and bottom between 
each pair of cross wires, it puts 
set in the lengthwise wires mid- 
way between the cross wires, 
thus keeping them hard against 
the cross wires after the dies 
have left them. 

Thus the process amounts to 


“¢ 
‘ 


this, big alternate loops are 
made, cross wires are put in two 
at a time, cut to correct length, 
the big loops compressed down 
as small as possible, crimps in 
both length and cross wires 
keeping these in their correct ac- 
curately-spaced positions, after 
the spacing bars have forced 


the wires to those positions. The 
final compressing is important 
for this determines the appear- 
ance of the wire after leaving 
the machines and its perman- 
ence of shape and weave. 





Galvanization of Iron 
and Steel Wire 
(Continued from page 235) 


at a speed of 3 to 6 meters per 
minute, run at a velocity of 2 
to 3 revolutions per minute. 
The commonly traded wire, 
however, can be spooled at 
speeds running up to 8 to 20 
revolutions per minute as_ it 
passes the bath at a speed of 14 
to 35 meters per minute. Tie 
and lead-wire can be zinced and 
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Continuous Wire Drawing Machine 


Liquor Finish 
For Drawing Fine Wire 





This machine and other types of 
Draw Benches and Wire Mill Supplies 


BURLINGAME MACHINE CO. 
149 COMMERCIAL ST., WORCESTER, MASS. 

















WIRE 
spooled at still higher speed as 
it is heated much quicker. Some 
zine such wire at a speed of 100 
to 150 revolutions per minute 
and spool it at a velocity of 100 
to 250 revolutions per minute. 
One commonly increases the 
velocity of the spools in propor- 
tion to the decrease in the 
diameter of the wire. The 
varics zincing plants usually 
employ their own, slightly modi- 
fied methods. Some use short 
tubs and low speeds, while others 
prefer long tubs and high speeds. 

Various methods are applied 
to secure firm adhesion of the 
coating—powdering of bath 
surface with ammonium chloride 
has long been in favor, although, 
more recent tendencies point 
toward a compound of ammon- 
ium and zine-chloride. The ap- 
plication of ammonium chloride 
—commonly used for soldering 
purposes—assures a chemically 
pure surface of the wire. Dip- 
ping of the wire into a solution 
of zinc-chloride has also been 
endorsed as it almost guarantees 
firm adhesion of the coating. 
The well known fact that slight- 
ly coppered wire can be easily 
zinced serves as basis for an- 
other method. It is used by 
some American firms who run 
the wire through three tubs. 
The first one contains diluted 
sulfuric acid, and the second one 
a solution of copper sulfate, and 
the third one a solution of zinc- 
chloride. An admixture of 
aluminium and bismuth, too, in- 
creases the brightness of the 
coating An addition of 0.25% 
copper to an aluminium contain- 
ing bath is also said to increase 
the brilliancy of the zinced wire. 
Aluminium is added in form of 
an aluminium-zinc-alloy which 
has to be separately prepared 
and which is poured slowly into 
the bath. As little as 0.1% 
aluminium produces a_ bright 
lustre. The total quantity of 
this metal, however, should not 
surpass 0.25%. Aluminium is 


said to make the bath thinly 
liquid, a property which is due 
to its deoxidizing influence and 
its capacity to accelerate the 
disengagement of ferruginous 
zinc-alloy. Aluminium contain- 
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ing baths are even at low tem- 
perature sufficiently fluid, a 
feature which permits keeping 
the liquid zine always relatively 
cool and thus reduces the for- 
mation of iron-zinc-alloy. 

Again another method pro- 
duces a high lustre by running 
the wire from the zinc directly 
into a water-bath. This sudden 
colling-off prevents oxidation, 
but can not be applied to steel 


wire. This bright lustre can~ 


also be obtained by running the 
wire through the drawing-bench 
after it has been zinced. It 
usually is done after the skim- 
ming and before the wire is 
finally spooled. The wire is but 
slightly drawn so as to smoothen 
and polish the rough coating. 

Telegraph wire, wire net- 
tings, and barbed wire common- 
ly are manufactured from an- 
nealed ingot iron. It is most 
advisable to condense annealing, 
pickling, and zincing into one 
unified process. The procedure 
is as follows: The wire runs 
through a heated muffle fur- 
nace, is cooled off, passes the 
pickling trough or a battery of 
troughs each one containing a 
solution hydrochloric acid of 
slightly greater intensity, enters 
the zincing tub, and is finally 
spooled upon reels. Figure 4 
shows the arrangement of such 
a plant which has a capacity of 
16 wires. One builds such plants 
with capacities ranging from 12 
to 50 wires as they combine 
various advantages. The muf- 
fle-furnace e. g. ‘suggests the 
installation of heat-generators 
and recuperators thus facilita- 
ting a reduction of coal con- 
sumption which runs from 6 to 
10 per cent. 

We already mentioned the 
formation of ferruginous-zinc- 
alloy. This alloy originates 
chiefly from the solution of the 
tub walls which is caused 
through the liquid zinc, but also 
from the solution of the dipped 
iron wire under the influence of 
the hot bath. 

This formation of ferrugin- 
ous-zinc-alloy increases in pro- 
portion to the increasing tem- 
perature of the bath. It is for 
this reason that one does not 
heat the tubs over an open fire. 
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Speeds the action of acids 


IN every wire mill there is 

a well-defined need for 
OAKITE cleaning materials 
and methods. 


For OAKITE, by thoroughly 
cleaning all grease, oil, sludge 
and dirt from the wire, speeds 
the action of the scale-remov- 
ing acid. Nothing is left to 
hinder the acid in its work. 


Oakite Service Men, cleaning specialists, are located in all the 
leading industrial centers of the United States and Canada 


OAKITE IS MANUFACTURED ONLY BY 
OAKITE PRODUCTS, INC., 52A Thames St.. NEW YORK,N. Y. 
(Formerly OAKLEY CHEMICAL CO.) 


OAKITE 


TRADE MARK REG. U.S. PAT, . 


Industrial Cleaning Materials ana Methods 
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This invariably means a 
worthwhile saving. Less acid 
is required. Pollution of the 
acid bath is minimized. 


The introduction of OAKITE 
cleaning is a very simple mat- 
ter, which one of our OAKITE 
service men will gladly explain 
to you. Write us and have 
him call. Thereis no obligation. 
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Orders ; Inquiries UNUSUAL OPPORTUNITY 


For a young man who is inter- 
ested in entering the publishing 
and trade-journal field. Abil- 
ity to write is essential ;—some 
knowledge of the wire industry 
would be useful. Write stating 
education and experience to Box 
15 E, Wire & Wire Products, 


Mating List Catalog 471 Fourth Ave., N. Y. C. 


Gives counts and prices on over 8,000 
different lines of business. No matter 
what your business, in this book you 











will find the number of your prospec- 





tive customers listed. 





Valuable information is also given as to 
how you can use the mails to secure 


orders and inquiries for your products WANTED 
oi Bison enc for Your FREE Copy Substitute for Diamond and Steel 
R. L. POLK & CO., Detroit, Mich. dies. Wanted, a reputable firm to 
Largest City Directory Publishers in the Werld take over U. S. representation on 
Mailing List Compilers—Business Statistics large scale. Give references stat- 
ee RR Teen Senn ing financial ability. Box No. 90. 
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A Real Opportunity To Buy 


Wire Rope Machinery 


Nearly New—Excellent Condition 


CLOSER—5 ton Somerville Planetary Type—8 Bobbin—30” Bobbin. 


SPOOLERS—2—Somerville—6 Bobbin with adjustable swifts for 
either 9” or 12” Bobbins. 

STRANDERS—4—19 Wire—-Type “EZ”—Somerville Tube or Snake 
Type. 

MOTORS—To operate all above equipment. 
Owner discontinuing manufacture of Wire Rope to con- 
centrate on other lines. 


Write for more information. 


STEEL SALES CORPORATION 
129 S. Jefferson St., Chicago, Ill. 
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2 No. 1 Waterbury Farrel 


i i Cone Wire Drawing Ma- 
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SELOND HAND ONLY 1 No. 2 Waterbury Farrel 
Paper Clip Machines Wire Nail Machines Cone Wire Drawing Ma- 
Tack Machines Spring Machines chine No. 5176. 
Screw Pointers Chain Machines ° 
Screw Eye Machines Rivet Machines Practically new. 
Shavers & Slotters Cut Nail Machines Box 13W 
Riveting Machines Draw Benches * ° 
Wire Pointers Bull Blocks Wire & Wire Products 
Wire Rolling Mills 4 Slide Wire Machines 471 4th Ave., N. _# C. 
Headers of all kinds Wire Cutters & 
Bolt & Nut Machines Straightners 
Tapping Machines Staple Making 
Cotter Pin Machines Machines Copies of Wire & Wire 
Roll Thread Machines 
Products 
JESSE ATHERTON The publishers of this maga- 


zine will pay twenty-five cents 
24 CALENDER STREET each for Jan. & March, 1927, 


PROVIDENCE, R. |. copies. W. & W. P., 471 4th 
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The best suited temperatures 
are between 440 deg. C and 480 
deg. C. Relatively large capa- 
city of the tubs is the very best 
protective against excessive 
formation of ferruginous-zinc- 
alloy. A large tub always acts 
as heat-accumulator and pre- 
vents sudden or rapid heating 
of the zinc. The temperature 
of the bath is measured by 
pyrometer. Proper  arrange- 
ment of the recording voltmet- 
ers permits continuous measur- 
ing of the temperature and close 
observation of the entire process. 


The forruginous-zinc-alloy 
(FeZn; and FeZn;) is deposited 
on the bottom and on the walls 
of the tub. These layer-like de- 
posits protect the walls against 
further dilution as the percent- 
age of iron in the bath (10 to 12 
%) exceeds the percentage of 
iron contained in the “layers,” 
which contain but two ar three 
per cent.- Figures 5 shows an 
enlarged piece of ferruginous 
-zinc-alloy. The bright spots are 
zinc-crystals upon the dark back- 
ground of the ferruginous-zinc 
-alloy deposits. 


The sediment on the bottom 
of the tub which is caused by 
the dipping of the wire has to 
be removed once or twice per 
week. It is replaced by pure 
zine in order to check the for- 
mation of  ferruginous-zinc- 
alloy and to assure smooth coat- 
ings. One also has attempted 
to control the formation of fer- 
ruginous-zinc-alloy by coating 
the tub walls with a mixture of 
clay and water-glass and by 
plating the bottom of the tub 
with lead. Although the melt- 
ing point of lead is about 
100 degrees lower than that of 
zine (325 C against 420 C), the 
specific gravity of the former 
exceeds (10.6 against 6.5) that 
of the liquid zinc, and remains 
consequently on the bottom of 
the tub, even so, the higher 
melting point of the zinc filling 
necessitates temperatures which 
range above the melting point of 
the lead. The addition of lead 
does not cause any considerable 
alloy formation. The _ liquid 
lead also serves as an excellent 
heat accumulator for the zinc 
above it. In this arrangement 
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less zinc is used and the forma- 
tion of the ferruginous-zinc- 
alloy is reduced. The nominal 
amount of iron-zinc-alloy that is 
formed swims above the lead 
and can easily be removed. Zinc 
and lead form but little alloy and 
the losses so caused are not 
worth mentioning. We _ shall 
later on show how one takes ad- 
vantage of this alloy forma- 
tion. The wire generally does 
not reach the lead-zone or passes 
it when still too cold to combine 
with the lead. Figure 6 is a re- 
production of a lead-filled zinc- 
ing tub after Turnbull. The 
lower parts of the tub (appro- 
ximately two-thirds) contain 
the lead filling, and the upper 
parts are lined with fire-brick. 
A fire-brick shutter facilitates 
regulation of the thickness of 
zinc-layer. The actual operation 
process is as follows: the zinc- 
layer through which the wire 
passes into the bath is kept 
thinner than the zinc-layers 
through which it leaves the tub. 
The wire runs through the thin 
layer, is heated in the liquid 
lead, and actually zinced when 
passing through the _ thicker 
layer before leaving the tub. 
This method is said to reduce 
the formation of ferruginous- 
zinc-alloy from the wire and to 
eliminate it from the tub walls. 
Turnbull claims to have used 
such a tub for more than nine 
months without noticing the 
slightest corrosion and that he 
reduced the formation of fer- 
ruginous-zinc-alloy to 3 per cent. 
This percentage must be con- 
sidered as being unusually low 
when compared with the re- 
sults of other methods. 
Increasing temperature not 
only increases the formation of 
ferruginous-zinc-alloy, but also 
that of zinc-ashes. The latter is 
a product of oxidation and is a 
very poor conductor of heat. It 
swims upon the surface of the 


bath and partly protects the zinc - 


against further oxidation and 
sudden cooling off. Excessive 
. accumulations of zinc-ashes have 
to be removed several times a 
week. It is customary to re- 
move it before commencing 
operations as it preserves the 
temperature of the bath. The 
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high percentage of pure zinc in 
iron-zinc-alloy and _ zinc-ashes 
permits their utilization for the 
manufacture of zinc-white. 
Turnbull weighed over a long 
period of time the iron-zinc- 
alloy and zinc-ash deposits of 
thickly zinced wire. The for- 
mation of ferruginous-zinc-alloy 
(containing 4% iron) amounted 
to 3000kg annually per sq. 
meter of zinc-covered tub. This 
experiment has been performed 
with a coke-heating tub and in- 
cludes the deposits on the tub, 
the guide-bars, and the wire 
iteslf. He estimates that about 
750kg, or 25% of the deposits, 
settled on the tub walls. Others 
confirm the reliability of these 
measurements. The annual 
formation of zinc-ashes (con- 
taining 66% zinc) ran up to 
3000kg per sq. meter zinc-sur- 
face. Both experiments demon- 
strate the great waste of zinc 
through the formation of the 
mentioned byproducts. Turn- 
bull’s investigations covering 
zincing processes of unskimmed 
wire show that from 100 tons 
of zinc but 80% are actually 
needed for zincing, 18% (con- 
taining 68% pure zinc) are 
transformed into ferruginous- 
zinc-alloy, and 2% are _ lost 
through evaporation or neglect. 


WIRE 


The proportion between the 
actually utilized zinc and the 
waste consisting of ferruginous- 
zinc-alloy becomes still more 
unfavorable (the latter some- 
times runs up to 50%) if the 
wire is skimmed. The quan- 
tity of the disengaged ferrugin- 
ous-zinc-alloy as well as that of 
zinc-ashes depends upon the size 
of the tub and is not subject to 
substantial fluctuations. 


Turnbull also conducted an 
investigation covering the thick- 
ness of zinc-coating when ap- 
plied under the hot-zincing pro- 
cess. Table 3 shows that the 
thickness of such coats de- 
creases in proportion to the de- 
creasing diameter of the wire. 

The coats are not of uniform 
thickness. This __ thickness 
varies with varying diameter of 
the wire. This is one of the 
points which are frequently 
overlooked by cost estimation. 

The described hot-zincing 
processes also are applied to 
wire-nettings, wire-tacks, 
screws, and rivets, and are 
usually performed by one estab- 
lishment. 


The second part of _ this 
article will appear in the 
August issue of Wire and Wire 
Products. 





Relation of Steel Quality to Drawing 
(Continued from page 229) 


cleaned. This assumption turn- 
ed out to be correct, for exami- 
nation of the sludge from the 
bottom of the cisterns showed 
this to contain crystals similar 
to those which had been actual- 
ly separated from the solid steel. 
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Whilst this result can be taken 
as being somewhat confirma- 
tory, perhaps it would be unwise 
to attach too much importance 
to it on account of the possibil- 
ity of the crystals coming from 
other sources. 
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The results of the tests and 
examinations carried out cer- 
tainly prove that where alumin- 
ium is used as a deoxidiser the 
resulting inclusions have the 
most pernicious influence in 
causing wire to “run out” of 
size through the grinding out of 
the hole in the drawplate; but 
it should be understood that 
they are only one of the causes 
of the grinding action. Many 
cases of the “running out” of 
wire, in which it can be definite- 
ly proved that aluminium was 
not added to the steel during its 
manufacture, have been traced, 
and careful examinations of 
these casts show that the min- 
ute specks are no doubt mang- 
anese-iron silicate, and are, of 
course, more difficult to get rid 
of in the process of steelmaking 
than the alumina specks. 

The alumina crystals have not 
yet been detected in a_ steel 
which could be definitely prov- 
ed not to have been treated with 
aluminium, but in consequence 
of the recent coal stoppage it has 
not been possible to carry out 
prolonged tests. Further work 
may give results of a definite 
character. 

Besides causing trouble in 
wire-drawing, the minute hard 
specks are no doubt one of the 
causes of the rapid wear of the 
edges of screwing and other cut- 
ting tools when steel of this 
character is being worked. 

In concluding with steel which 
causes “running out” in wire, 
it is only fair to say that wire 
will sometimes “run out” of 
size for reasons quite apart from 
the quality of steel. 


Next installment of this article will 
appear in the August issue. 


Making of Wire Rods 

(Continued from page 232) 
lifting, sliding door. 

At the present time the Bak- 
ers are heated with fuel oil 
which is stored in tanks having 
a capacity of 30,000 gallons. A 
fuel oil station equipped with 
oil circulating pumps, etc., cir- 
culates oil not only to the Bak- 
ers but also the Pot Annealers, 
Lead Annealing Pans, Galvan- 
izing Pans, Nail Blueing Hot 
Tumblers, and Nail Galvanizing 
Hot Tumblers. 
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BAKERS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
BENCHES, WIRE DRAWING 
Burlingame Machine Co. 
Morgan Construction Co., Worcester, mine. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Kratos Works, N. Y. 
Waterbury Farrell Foundry & Machine Co. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIES, CHILLED IRON 
The *Waterbury Wire Die Co., Waterbury, 
Conn. 


DIES, DIAMOND 
Bellet & Bouvard, N. Y. 
Balloffet Diamond Wire Dies Co., Inc., N. Y. 
Cochaud Wire Die Co., New York. 
Diamond Die Co. of America, New York. 
R. Kohl Co., Newark, N. J. 
F. Krause & Co., Inc., Jersey City, N. J. 
Union Wire Die Corp., New York, N. Y. 
Urdika Wire Die Co.., ‘N.Y. C. 
Vianney Wire Die Works, New York. 
The Waterbury Wire Die Co., Waterbury, 

Conn. 


DIES: Repairs & Re- Cutting 
Bellet & Bouvard, N. 
Balloffet Diamond Wire | Dies Co., Inc., N. Y. 
F. Krause & Co., Inc., Jersey City, N. J. 
Paul Steiner, N. Y. C. 
Urdika Wire Die Co., N. Y. C. 
Vianney Wire Die Wks., N. Y. 


EQUIPMENT: Miscellaneous 
J. I. Bernitz, New York. 
Broden Const. Co., Cleveland, Ohio. 
Cyrus Currier, Newark, J. 
M. A. Irmischer, New York. 
Morgan Construction Co., Worcester. Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


FURNACES, Wire Annealing 
Bellis Lavite Co., Branford, Conn. 
has. F. Kenworthy, Inc., Waterbury, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


GAUGES, WIRE 

A. Waldeck & Co., Cleveland, Ohio. 
LATHES, DIE REAMING 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY, ARMORING (Cable, 

Wire, Hose) 

J. I. Bernitz, New York. 

a og & Hartley, Inc., Worcester, Mass. 

E. Sommerville, Coal City, Ill. 

MACHINERY, BALANCING 

Herman A. Holz, New York. 

Henry L. Scott Co.. Providence. R. I. 
MACHINERY, BUNDLING 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY, CUTTING 

J. I. Bernitz, New York. 

Hallden Machine Co.. Thomaston, Conn. 

The F. B. Shuster Co., New Haven, Conn. 


This is a carefully classified index of concerns who s 
WIRE & WIRE PRODUCTS. Please mention WIRE wh 


Wine WEAVING LOOMS 
A. Irmischer, New York. 

MACHINERY, COILING 

J. I. ~~ New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY, CHAIN FORMING 

J. I. Bernitz, New _—e 

M. A. Irmischer, New York 
MACHINERY, ELECTRIC CHAIN 


WELDING 

J. I. Bernitz, New York. 

M. A. Irmischer, New York. 
MACHINERY, FORMING 

J. I. Bernitz, song ® York. 

M. A. Irmischer, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

M. D. Kilmer & Co., Cleveland, Ohio. 


MACHINERY, GEM CLIP 
zs I. Bernitz, New York. 
A. Irmischer 
MACHINERY, INSULATING 
American insulating Machinery Co., Phil- 
adelphia, 
MACHINERY, NAIL 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY, POINTING 
M. A. Irmischer, New York. 
Morgan Construction Co., Worcester, Mass. 
Standard Machine Works, Worcester, Mass. 
MACHINERY, PIN & NEEDLE 
A I. Bernitz, New York. 
M. A. Irmischer, New York. 
MACHINERY, SCREW WIRE 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY, SPRING MAKING 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY, STAPLE 
J. I. Bernitz, New York. 
~ ap & Hartley, Inc., ecards Mass. 
A. Irmischer, New York 
MACHINERY, STRAIGHTENING 
J. I. Bernitz, New York. 
Hallden Machine Co., Thomaston, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 
F. B. Shuster Co., New Haven, Conn. 
MACHINERY, STRANDING 
J. I. Bernitz, New York. 
Cyrus Currier, Newark, N. J. 
M. A. Irmischer, New York. 
New England Wire Machinery Co., New 
Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
W. E. Sommerville, Coal City, Il. 
MACHINERY, SPOOLING 
American Insulating Machinery Co., Phil- 
Cyrus Currier, Newark, N. J. 
adelphia, Pa. 
M. A. Irmischer, New York. 
Chas. Kcegel Sons, Co. 
MACHINERY, PANNING 
American Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY, CABLE 


Sommerville, Coal City, Ill. 


MACHINERY, DIE POLISHING 
F. Krause & Co., Inc., Jersey City, N. J 


MACHINERY, TESTING 
Herman A. Holz, New York. 
Riehle Bros., Phila., Pa. 
Henry L. Scott Co. 

Tinius Olsen, Phila., Pa. 


MACHINERY, WINDING 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, WIRE DRAWING 
American Insulating Machinery Co., Phil- 
adelphia, Pa. 

Broden Const. Co., Cleveland, Ohio. 
Burlingame Machine Co. 

Cyrus Currier, Newark, N. J. 

Kratos Wks., N. Y. 

Morgan Construction Co., Worcester, Mass. 
M. A. Irmischer, New York. 

National Alloyed Metals Co., Providence, 


RT. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Superior Tool & Mfg. o., Worcester, Mass. 
ee Machinery Co., Cuyahoga Falls, 
io. 
W. E. Sommerville, Coal City, Ul. 
Waterbury Farrel Fdry. & Machine Co., 
Waterbury 
MACHINERY, SECOND BAND 
Jesse Atherton, Providence, R. 
REELS, TAKE OFF & STRANDING 
Attleboro Pressed Steel Corp., Attleboro, 
ass. 
American Pulley Co., Philadelphia, Pa. 
Hubbard Spool Co., Philadelphia, Pa. 
REELS, ANNEALING 
American Pulley Co., Philadelphia, Pa. 
Hubbard Spool Co.. Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
RODS, STEEL 
H. B. A. Steel Co., New York 
PEeoore RIVET & BOLT 
A. Irmischer, New York. 
SOAPS. WIRE DRAWING 
R. H. Miller Co., Homer, N. Y. 
T. J. Robertson Co., Syracuse, N. Y. 
SPOOLS, WIRE & CABLE 
American Pulley Co., Philadelphia, Pa. 
Hubbard Spool Co., Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
TOOLS, DIAMOND 
F. Krause & Co., Inc., Jersey City, N. J. 
Paul Steiner, New York. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
TRUCKS 


Morgan Construction Co., Worcester, Mass. 


WIRE, IRON & STEEL 
Seneca Wire Mfg. Co., Fostoria, Ohio. 


WIRE, FINE SILVER, GOLD, BTC. 
National Harris Wire Co., Newark, N. 


pecialize in this industry and who advertise col in 
en writing to these firms. 

















“BALLOFFETS ALWAYS” 
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For Finest Quality at Lowest Prices 


BALLOFFET DIAMOND WIRE DIES C0,, Inc. 4 





Speed Up Your Wire Tensile Tests 


AMSLER AUTOMATIC AUTOGRAPHIC 
TESTING MOACHINES 


Complete, accurate tensile tests, including 
stress-strain curves 
ordinates, in 4 seconds. 


Write for Catalogue. 


Herman A. Holz 


Testing Engineer 


Complete Line of Machines and Instruments of High 
Quality for Testing Wires and Wire Ropes 


17-B Madison Ave. 


by using 


in rectangular co- 


NEW YORK 






































Annual Directory 
Index and 
Buyers’ Guide 


fine fill a concerted demand and long felt want, 
the first annual DIRECTORY, INDEX AND 
BUYERS’ GUIDE of the Wire Industry will be 
issued in a few months. It will be divided into 
four main sections: 


Classification of materials and equipment 
Classification by products 


Cross index of articles appearing to date 
in WIRE & WIRE PRODUCTS 


Name, subject and patent index 
It will have a large distribution amongst all 
wire drawers, formers, spring makers, etc., and 
large buyers of wire articles. 
To make it as complete as possible, all names 


will be listed without charge under the neces- 
sary headings. 








The WIRE DIRECTORY will be the outstanding advertising medium to 
reach drawers and manufacturers, formers, and large users of all kinds of 
wire and cable. Being the first and only DIRECTORY devoted to this long 
established industry, it will have a unique interest in a highly concentrated 
field with great buying power. 


For advertising rates write to 


WIRE & WIRE PRODUCTS, 471 Fourth Ave., N. Y. C. 











VET CIN 
WORCESTER | 


ENGINEERS «> MANUFACTURERS 


(Through this installation of 


Morgan Connor Wire Machines 
twelve men have replaced twenty-eight. 
Their earnings per hour have increased, 

12% and the net labor cost has decreased, 
45.7 percent. 
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WORCESTER, MASSACHUSETTS, U.S.A. 
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